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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The vulcanized-rubber member which the vulcanized-rubber member generated with vulcanization of 
a non^ilicone system unvulcanized rubber and the resin member which consisted of thermoplastics are the 
complex joined directly, and was vulcanized by the radical generating agent, and the following type (1) 
S= (CHOMO, n) 2/Ec-EHOMO, n HCLUMO, n) 2/Ec-ELUMO. n| (1) (among a formula) Ec, CHOMO. n. EHOMO, 
n, CLUMO, n, ELUMO, and n It is the value by which all were computed with the semiempirical molecular orbital 
method M0PACPM3. Ec shows the orbital energy (eV) of the radical of a radical generating agent. CHOMO and 
n show the molecular orbital multiplier of the highest occupied molecular orbital (HOMO) of the n-th hydrogen 

atom which constitutes the base unit of thermoplastics, or a sulfur atom. EHOMO and n show the orbital energy 
(eV) of said HOMO, and CLUMO and n show the molecular orbital multiplier of a minimum sky molecular orbital 
(LUMO) of said n-th hydrogen atom or a sulfur atom. ELUMO and n — the orbital energy (eV) of said LUMO — 
being shown — the complex which consists of combination with the resin member containing the 
thermoplastics which has an average of two the hydrogen atoms or sulfur atoms whose orbital interaction 
energy coefficient S expressed is 0.006 or more at least in a monad. However, the aliphatic series polyamide 
system resin with which the above-tnentioned combination has (1) amino group, Combination with a carboxyl 
group or an acid-anhydride radical content unvulcanized rubber, and (2) aliphatic-series polyamide system resin. 
When (4) thermoplastics is polyamide system resin excluding the combination of combination with the 
unvulcanized rubber containing a silane compound, (3) epoxy-group content resin, and a carboxyl group or an 
acid-anhydride radical content unvulcanized rubber. Including a vulcanization activator polyfunctional in an 
unvulcanized rubber, when (5) thermoplastics is polyphenylene ether system resin, an unvulcanized rubber shall 
contain a vulcanization activator. 

[Claim 2] Complex according to claim 1 whose thermoplastics is at least one sort of thermoplastics chosen 
from polyamide system resin, polyester system resin, polyether system resin, polyolefine system resin, 
polyurethane system resin, and thermoplastic elastomer. 

[Claim 3] Complex according to claim 1 with which thermoplastics was chosen from aliphatic series polyamide 
system resin, aromatic polyester system resin, polyacetal system resin, polyphenylene ether system resin, 
polysulfide system resin, polyolefine system resin, polyurethane system resin, a polyamide system elastomer, 
the polyester system elastomer, the polyurethane system elastomer, the polystyrene system elastomer, and the 
polyolefine system elastomer and which is a kind at least. 

[Claim 4] Complex according to claim 1 with which rubber was chosen from diene system rubber, olefin system 

rubber, acrylic rubber, a fluororubber, and urethane system rubber and which is a kind at least. 

[Claim 5] Complex according to claim 1 with which the radical generating agent was chosen from organic 

peroxide, the azo compound, and the sulfur content organic compound and which is a kind at least. 

[Claim 6] Complex according to claim 1 whose radical generating agent is organic peroxide. 

[Claim 7] Complex according to claim 1 whose rate of a radical generating agent is 1 - 10 weight section to the 

unvulcanized-rubber 100 weight section. 

[Claim 8] Complex according to claim 1 with which one [ at least ] component contains a vulcanization activator 

among an unvulcanized rubber and thermoplastics. 

[Claim 9] Complex according to claim 8 whose vulcanization activator is the organic compound which has at 
least two polymerization nature unsaturated bonds in a monad. 

[Claim 10] Complex according to claim 8 whose rate of a vulcanization activator is 0.1 - 10 weight section to 
one [ at least ] component 100 weight section among an unvulcanized rubber and thermoplastics. 
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[Claim 11] Complex according to claim 1 with which thermoplastics contains the vulcanization assistant which 
consisted of compounds which have at least an average of two hydrogen atoms whose orbital interaction 
energy coefficient S according to claim 1 is 0.006 or more in a monad. 

[Claim 12] Complex according to claim 11 whose rate of a vulcanization assistant is 0.1 -30 weight section to 
the thermoplastics 100 weight section. 

[Claim 13] Complex according to claim 1 which consists of following combination. 

(a) Polyamide system resin and combination (b) polyamide system resin with the unvulcanized rubber which has 
not denaturalized by the carboxyl group or the acid-anhydride radical, The aromatic polyester system resin 
which was chosen from the combination (c) amino group and an oxy-alkylene group with the unvulcanized 
rubber which does not contain an alkoxysilane compound, including organic peroxide and a polyfunctional 
vulcanization activator and which has a kind at least, Combination (d) polyacetal system resin with the 
unvulcanized rubber containing organic peroxide, Combination (e) polyphenylene ether system resin with the 
unvulcanized rubber containing organic peroxide, Combination (f) polysulfide system resin with the unvulcanized 
rubber containing organic peroxide and a vulcanization activator, A combination (g) polypropylene regin with the 
unvulcanized rubber containing organic peroxide, Combination of the combination (i) thermoplastic elastomer of 
combination (h) polyurethane system resin with the unvulcanized rubber containing organic peroxide, and the 

unvulcanized rubber containing organic peroxide, and the unvulcanized rubber containing organic peroxide [claim 

14] It uses combining thermoplastics according to claim 1 and the unvulcanized rubber containing a radical 
generating agent. Among the resin constituent which is the approach of manufacturing the complex which the 
resin member which consisted of thermoplastics, and the rubber member which consisted of vulcanized rubber 
joined, and consisted of thermoplastics, and a resin member, one shaping resin material, In the contact surface 
with this shaping resin material, a radical generating agent is activity. How to manufacture the complex which 
said molded rubber material was made to vulcanize or construct a bridge while contacting one molded rubber 
material among the rubber constituent which contains non^ulcanized rubber at least, and its preforming object 
and fabricating, and the resin member and the rubber member joined. 

[Claim 15] The manufacture approach according to claim 14 that one [ which was chosen from an unvulcanized 

rubber and thermoplastics /at least ] component contains a vulcanization activator. 

[Claim 16] The manufacture approach according to claim 14 that thermoplastics contains the vulcanization 

assistant which consisted of compounds which have at least an average of two hydrogen atoms whose orbital 

interaction energy coefficient S according to claim 1 is 0.006 or more in a monad. 

[Claim 17] The manufacture approach according to claim 14 of manufacturing the complex which the 

vulcanization activator was made being placed between the contact surfaces of shaping resin material and 

molded rubber material, and carried out hot forming and which the resin member and the rubber member joined. 

[Claim 18] The manufacture approach according to claim 14 of manufacturing the complex which the paint 

containing a vulcanization activator and the vulcanization assistant which consisted of compounds which have 

at least an average of two hydrogen atoms whose orbital interaction energy coefficient S according to claim 1 is 

0. 006 or more in a monad was made being placed between the contact surfaces of shaping resin material and 
molded rubber material, and carried out hot forming and which the resin member and the rubber member joined. 
[Claim 19] How to manufacture the complex which the vulcanization activator was made to be placed between 
the contact surfaces of the resin member which consisted of thermoplastics according to claim 1 , and a 
vulcanized-rubber member, and carried out hot forming and which the resin member and the rubber member 
joined. 

[Claim 20] How to manufacture the complex which the paint containing a vulcanization activator and the 
vulcanization assistant which consisted of compounds which have at least an average of two hydrogen atoms 
whose orbital interaction energy coefficient S according to claim 1 is 0.006 or more in a monad was made to be 
placed between the contact surfaces of the resin member which consisted of thermoplastics according to claim 

1, and a vulcanized-rubber member, and carried out hot forming and which the resin member and the rubber 
member joined. 

[Claim 21] It uses combining thermoplastics according to claim 1 and the unvulcanized rubber containing a 
radical generating agent. It is the approach of manufacturing the complex which the resin member which 
consisted of thermoplastics, and the rubber member which consisted of vulcanized rubber joined. How to 
manufacture the complex which the processing side and unvulcanized-rubber constituent of said resin member 
were contacted, and the vulcanized-rubber member and the resin member joined after processing the front face 
of a resin member with the solvent made to dissolve or swell this resin member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Thermoplastics and rubber join to one and this invention relates to complex (or 

compound member) useful as a machine part, autoparts, etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] It considers as the approach of carrying out the compound unification of the 
resin shaping section and the rubber shaping section, and the method of pasting up a resin Plastic solid and 
a rubber Plastic solid using adhesives is learned. However, the approach using adhesives has a complicated 
process, is complicated, and cost not only becomes high, but cannot necessarily acquire sufficient adhesive 
property. [ of production control ] 

[0003] On the other hand, the complex which resin and rubber joined directly is proposed. For example, 
JP,50-25682,A is made to carry out friction contact of thermoplastics components, such as 
polyformaldehyde and an olefin polymer, and this thermoplastics component and the rubber components 
which compatibility vulcanized (polybutadiene, nitril, etc.), a plastics front face is fused to it, and the 
manufacture approach of the rubber-plastics complex made to solidify with a plastics component and a 
rubber component contacted is indicated. However, it is difficult it to be not only difficult to restrict the 
configuration like the joint of complex and to obtain the complex of the thermoplastics Plastic solid of a 
complicated configuration, and a rubber Plastic solid by this approach, but to raise the productivity of 
complex. 

[0004] The method of manufacturing complex is indicated by JP,61-204260.A about polyphenylene ether- 
rubber complex by heat-treating the polyphenylene ether system resin which may contain the styrene 
system polymer and the additive, and the synthetic rubber which consisted of SBR, BR, IP, IIP, etc. under 
existence of a vulcanization system. That the double bond content rubber which a rubber component can 
sulfur vulcanize is suitable, and using a sulfur content compound as a vulcanization activator are indicated 
by this reference. Furthermore, the example using the rubber constituent which contains E-SBR rubber or 
BR rubber, a peroxide vulcanization agent, or a sulfur vulcanizing agent system in the example of a 
comparison of this reference (Table 2) as a rubber component is indicated. 

[0005] The manufacture approach of the complex which carries out afterbaking and carries out adhesion 
unification which carried out the laminating of the non-vulcanized rubber sheet with which critical surface 
tension contains the rubber component of 37 - 39 mN/m to the shaping member of ABS plastics is 
indicated by JP,5-301973,A about ABS-plastics-rubber complex. Carrying out heating adhesion of 
acrylonitrile content thermoplastics (AS, ABS plastics, etc.) and the acrylonitrile content rubber, and 
obtaining a compound member is proposed by JP.9-124803,A. However, by these approaches, since it has 
joined using the compatibility of thermoplastics and rubber, the class of resin and rubber is restricted 
greatly and practicality becomes quite narrow. 

[0006] Using the rubber component which contains a carboxyl group or acid-anhydride radical content 
rubber, a peroxide, vulcanization activators (ethylene glycol dimethacrylate, triallyl isocyanurate, etc.). and 
an alkoxysilane compound as a rubber component in the approach of manufacturing complex by vulcanizing 
polyamide system resin and a rubber component under existence of a vulcanization system is proposed by 
JP.2-150439.A, JP,3-133631,A, and JP.3-1381 14,A about polyamide-rubber complex. By these reference, 
polyamide system resin with more [ mainly ] end amino group than an end carboxyl group is used as 
aliphatic series polyamide system resin. In order to use a reaction with the amino group, a carboxyl group, 
or an acid-anhydride radical for these reference by the approach of a publication, it is difficult to restrain 
the class of resin and rubber greatly and to obtain resin / rubber complex broadly. 

[0007] The approach which a polyamide and vulcanized rubber contact the rubber composition containing a 
polyamide Plastic solid, and a peroxide vulcanization agent and a silane compound, and vulcanize in 



manufacture of the member combined firmly is indicated by JP,7-11013A It is indicated that resin and 
rubber did not paste it even if it contacted in it the EPDM rubber which contains polyamide system resin, 
and a peroxide (perkadox 14/40) and butanediol dimethacrylate (BDMA) in the example of a comparison 
(the 2nd table) and vulcanized it in it, while it was indicated by this reference that a rubber composition 
may be made to contain a vulcanization activator etc, as occasion demands. Therefore, it is difficult to 
manufacture a compound member, without using an expensive silane compound. 

[0008] Obtaining a compound member is proposed by JP,8-1561 88,A by sticking an epoxy group content 
resin member, and a carboxyl group or an acid-anhydride radical content rubber member, and vulcanizing. 
However, since this approach is also compound-ized using the reaction of an epoxy group and a carboxyl 
group, it is difficult to restrain the class of resin and rubber greatly and to obtain complex broadly. 
[0009] Using the rubber component which contains a vulcanization activator according to rubber, a 
peroxide v4jlcanization agent, two organic functions or polyfunctional maleimide, and the need about 
polyester rubber complex in manufacture of the complex of the thermoplastic polyester as a hard 
component and the vulcanized rubber as an elasticity component (JP,7-304880,A), and using the rubber 
component which contains a vulcanization activator according to rubber, a peroxide vulcanization agent, a 
silane compound, and the need (JP,7-166043,A) are proposed. Furthermore, obtaining a compound sheet is 
indicated by JP,10~58605,A about the complex film of a resin film and a rubber film by carrying out the 
laminating of base material films (polyester film etc.) and the rubber films (silicone rubber, ethylene 
propylene system rubber, etc.) which contain polyfunctional methacrylate as an adhesive amelioration 
agent, and vulcanizing them. However, it is difficult to join polyester and rubber with high bond strength, 
and to unify by these approaches. 

[0010] Thus, in a Prior art, trial-and^error are pursuing the combination of thermoplastics and rubber with 
high bonding strength, and it is universally difficult combination and to join thermoplastics and rubber firmly. 

[0011] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the complex 
which can join resin and rubber directly and firmly in broad combination, and its manufacture approach, 
without using adhesives. 

[0012] Other purposes of this invention are to offer the complex excellent in the bond strength of resin 

and rubber, and its manufacture approach. 

[0013] 

[Means for Solving the Problem] In order that this invention persons may attain said technical problem, as 
a result of inquiring wholeheartedly, the hydrogen atom or sulfur atom which has a specific orbital 
interaction energy coefficient by the molecular orbital method has high activity to a radical generating 
agent. The thermoplastics which has two or more high hydrogen atoms or sulfur atoms of activity in a 
monad, When used combining the unvulcanized rubber containing a radical generating agent, it found out 
that direct adhesion could be universally carried out in the broad combination of resin and rubber with 
vulcanization or bridge formation of an unvulcanized rubber, and this invention was completed. 
[0014] That is, the vulcanized-rubber member generated with vulcanization of an unvulcanized rubber and 
the resin member which consisted of thermoplastics are the complex joined directly, and the complex of 
this invention consists of combination with the resin member containing the thermoplastics which has at 
least an average of two the hydrogen atoms or sulfur atoms whose orbital interaction energy coefficient S 
expressed in the following formula (1) as the vulcanized-rubber member vulcanized by the radical 
generating agent is 0.006 or more in a monad. 
[0015] 

8= (CHOMO, n) 2/|Ec-EHOMO. n|+(OLUMO, n) 2/|Ec-ELUMO, n| (1) (among a formula) Ec, CHOMO, n, 
EHOMO, n, CLUMO, n, ELUMO, and n It is the value by which all were computed with the semiempirical 
molecular orbital method M0PAGPM3. Ec shows the orbital energy (eV) of the radical of a radical 
generating agent. CHOMO and n show the molecular orbital multiplier of the highest occupied molecular 
orbital (HOMO) of the n-th hydrogen atom which constitutes the base unit of thermoplastics, or a sulfur 
atom. EHOMO and n show the orbital energy (eV) of said HOMO, CLUMO and n show the molecular orbital 
multiplier of a minimum sky molecular orbital (LUMO) of said n-th hydrogen atom or a sulfur atom, and 
ELUMO and n show the orbital energy (eV) of said LUMO. 

In addition, the above-mentioned combination does not include the combination of the aliphatic series 
polyamide system resin which has (1) amino group, combination with a carboxyl group or an acid-anhydride 
radical content unvulcanized rubber and (2) aliphatic-series polyamide system resin, combination with the 
unvulcanized rubber containing a silane compound and (3) epoxy-group content resin, and a carboxyl group 
or an acid-anhydride radical content unvulcanized rubber. Furthermore, including a vulcanization activator 
polyfunctional in an unvulcanized rubber, when (4) thermoplastics is polyamide system resin, when (5) 



thermoplastics is polyphenylene ether system resin, an unvulcanized rubber shall contain a vulcanization 
activator. 

[0016] As said thermoplastics, various resin, for example, polyamide system resin, polyester system resin, 
polyether system resin, polyolefine system resin, polyurethane system resin, thermoplastic elastomer, etc. 
can be used. As rubber, broad rubber, for example, diene system rubber, olefin system rubber, acrylic 
rubber, a fluororubber, urethane system rubber, etc. can be used. Organic peroxide, an azo compound, a 
sulfur content organic compound, etc. are contained in a radical generating agent. Among said unvulcanized 
rubber and thermoplastics, one [ at least ] component may contain vulcanization activators (for example, 
organic compound which has at least two polymerization nature unsaturated bonds in a monadX and may 
contain vulcanization assistants (for example, compound which has the hydrogen atom said whose orbital 
interaction energy coefficient S is 0.006 or more in [ at least two ] a monad) in said thermoplastics. 
[0017] By the approach of this invention, it uses combining said thermoplastics and the unvulcanized 
rubber containing a radical generating agent, and the complex which the resin member constituted with 
thermoplastics and the rubber member which consisted of vulcanized rubber joined is manufactured. 
Among the resin constituent which consisted of this approach with thermoplastics, and a resin member, 
one shaping resin material, In the contact surface with this shaping resin material, a radical generating 
agent is activity. While contacting one molded rubber material among the rubber constituent which contains 
non-vulcanized rubber at least, and its preforming object and fabricating, said molded rubber material may 
be made to vulcanize or construct a bridge, and the complex which the resin member and the rubber 
member joined may be manufactured. In addition, one [ which was chosen from said unvulcanized rubber 
and said thermoplastics / at least ] component may contain said vulcanization activator, and may contain 
said vulcanization assistant in said thermoplastics. 

[0018] Moreover, said vulcanization activator (and paint containing said vulcanization assistant) is made to 
be placed between the contact surfaces of said shaping resin material and molded rubber material, hot 
forming is carried out to the approach of this invention, and the method of manufacturing the complex 
which the resin member and the rubber member joined is also included in it. 

[0019] Furthermore, a vulcanization activator (and paint containing said vulcanization assistant) is made to 
be placed between the contact surfaces of the resin member which consisted of thermoplastics, and a 
vulcanized-rubber member, hot forming is carried out to the approach of this invention, and the method of 
manufacturing the complex which the resin member and the rubber member joined is also included in it. In 
this approach, thermoplastics and vulcanized rubber can be used not only in the combination of the resin 
member from the resin constituent which consisted of said thermoplastics, and the vulcanized-rubber 
member from the unvulcanized-rubber constituent which consisted of a radical generating agent and an 
unvulcanized rubber but in various combination. Furthermore, after processing the front face of a resin 
member with the solvent made to dissolve or swell this resin member (spreading processing), the 
processing side and unvulcanized-rubber constituent of said resin member may be contacted, and the 
complex which the vulcanized-rubber member and the resin member joined may be manufactured. By this 
approach, after removing the solvent which processed the resin member, even if it contacts the processing 
side and unvulcanized-rubber constituent of a resin member, high adhesion is acquired. 
[0020] 

[Embodiment of the Invention] The resin which has two or more hydrogen atoms (active hydrogen atom) or 
sulfur atoms (activity sulfur atom) (these hydrogen atoms and a sulfur atom may be hereafter called an 
activity atom) in which high activity is shown to a radical generating agent as said thermoplastics which 
constitutes a [resin member] resin member can be chosen. That is, orbital interaction energy coefficient S 
which can choose thermoplastics according to the class of radical generating agent, for example, is 
expressed with the following formula (1) has an activity atom more than constant value (for example, 0.006, 
preferably 0.008). desirable orbital interaction energy coefficient S of an activity atom — 0.006 to 0.06 — it 
is 0.007 to 0.05 (especially 0.01-0.045) extent preferably. An average of 2.5 or more (about 2.5-5000 
pieces) number of these activity atoms is an average of three or more (about 3-1000 pieces) still more 
preferably preferably two or more (about 2-10000 pieces) averages among the monad of thermoplastics 
depending on the binding sites (an end, branched chain, principal chain, etc.) of the functional group which 
has an activity atom. The number of the activity atoms in a thermoplastics monad is usually two to 100 
(preferably 2.5-50, still more preferably 3-25, especially 3-20) extent. If the thermoplastics which fulfills 
such conditions is chosen, on the occasion of vulcanization of a rubber component, crosslinking reaction 
will advance also in the interface of a rubber component and a thermoplastics component, and both will be 
joined firmly. 
[0021] 

S=(CHOMO,n)2/|Ec-EHOMO,n|+(CLUMO,n)2/|Ec-ELUMO,n| (1) 

(Ec, CHOMO, n, EHOMO. n. CLUMO, n, ELUMO, and n among a formula) It is the value by which all were 



computed with the semiempirical molecular orbital method M0PACPM3. Ec shows the orbital energy (eV) 
of the radical of a radical generating agent. CHOMO and n show the molecular orbital multiplier of the 
highest occupied molecular orbital (HOMO) of the n-th hydrogen atom which constitutes the base unit of 
thermoplastics, or a sulfur atom. EHOMO and n show the orbital energy (eV) of said HOMO, CLUMO and n 
show the molecular orbital multiplier of a minimum sky molecular orbital (LUMO) of said n-th hydrogen 
atom or a sulfur atom, and ELUMO and n show the orbital energy (eV) of said LUMO. 
In M0PACPM3 of a formula (1). it is one of the molecular orbital methods (MO), one of the approximation 
which a molecular orbital method argues that the electronic states of a molecule are — it is — Huckel — 
the experiential approaches, such as law, and Huckel — it can divide roughly into three, the semiempirical 
method which raised approximation of law, and the un-experiential approach of asking for a molecular 
orbital only by count strictly. In recent years, the semiempirical method and the un~experiential approach 
are the main approaches with development of a computer. A molecular orbital method is one of the most 
leading approaches of connecting the molecular structure and its chemical reactivity. For example, the 
registration number of cases about the molecular orbital method in a Japanese technology document 
information database (JOIS) is about 53000 affairs (period: 1980- May, 2000), when a keyword is searched 
as a "molecular orbital method." NDDO (Neglect of Diatomic Differential Overlap) whose M0PACPM3 is 
one-of said the semiempirical methods — it is the approach of making the nucleus of law. 
[0022] M0PACPM3 is used in order to mainly consider the reaction of an organic compound, and it is 
explained by many reference, books ["molecular orbital method MOPAC guidebook" (Tsuneo Hirano, the 
Tanabe **5|c***^ 1991), "3 ** and a guide to quantum chemistry" (work besides Sadajiro Yonezawa, 

Kagaku-Dojin, 1983), and a "computational chemistry guidebook" (a translation besides Eiji Osawa, Tim 
Clark work, Maruzen, 1985)], etc. 

[0023] The base unit in a formula (1) means the molecular structure like a model formed per about 1-3 
loops as the end of a giant molecule. That is, since there are too many atoms which constitute a molecule 
when calculating about a high molecular compound by M0PACPM3, it is difficult to calculate for the 
molecule itself Therefore, you may calculate for the molecular structure model (base unit) formed per the 
end of a giant molecule, and about 2-3 repeats. For example, generally, although the molecular structure 
(loop unit) of polybutylene terephthalate (PBT) is expressed with chemical formula-(CH2-CH2-GH2-CH2- 
0-C(=0)-C6H4-C(=0)-0) n- By said formula (1), a base unit may be calculated for convenience as HO- 
CH2-CH2-GH2-GH2-0--C(=0)-C6H4-C(=0)-OH. 

[0024] When orbital interaction energy coefficient S of a formula (1) may be called a reactivity index, it is 
defined as various books etc., it explains and it discusses chemical reactivity, it is a parameter very 
generally used. For example, it is indicated by the "introduction frontier orbital theory" (72 pages, Shin-ichi 
Yamabe, the Inagaki ******, Kodansha SAIENTIFIKU, 1989) that orbital interaction energy coefficient S is 
a formula showing the view "when two orbits interact, an interaction becomes stronger as (a) energy 
difference is small, and the (b) lap is large." The formula (1) is based on the view of superdelocalizability 
(Sr) which the late Dr. Fukui who won the Nobel Prize announced in 1954 (refer to 71 pages, Imoto **** 
Kagaku-Dojin, and 1986 "in order to use a molecular orbital method"), and the formula (1) and the same 
formula are drawn from the view of Sr in various books and reference. 

[0025] When a molecular orbital method discusses the molecular structure and its chemical reactivity, I 
hear that an important thing is an approach already recognized widely, and there is here. Therefore, orbital 
interaction energy coefficient S [1-/eV] defined by the formula (1) is the parameter for specifying mere 
not a notional numeric value but ingredient, physical-properties values (molecular weight, functional group, 
etc.), and a numeric value that has the same implications. 

[0026] In addition, although it is desirable to calculate by M0PACPM3 based on the molecular structure of 
a radical as for the orbital energy Ec of the radical of a radical generating agent (eV), based on the class of 
radical generating agent, a predetermined value may be used for convenience. For example, a radical 
generating agent may calculate as Ec=-6eV in the sulfur content organic compound in organic peroxide, are 
excluding Ec=-8eV and excluding [ agent ] Ec=-5eV and sulfur with an azo compound. 
[0027] As a hydrogen atom (active hydrogen atom) whose orbital interaction energy coefficient S is more 
than constant value (for example, 0.006) When a radical generating agent is organic peroxide, an amino (- 
NH2) radical (for example, the end amino group) and an imino (-NH-) radical (for example, a principal chain 
or an end imino group — ) Mercapto (- SH) radicals, such as a -NH-radical of amide association, a methyl 
(-CH3) radical. Hydrogen atoms, such as a methylene (-CH2-) radical (the methylene group which adjoins 
an electronic suction nature machine, i.e., an activity methylene group), and a methylidyne (- CH=) radical 
(a principal chain or methylidyne radical of an end), are mentioned. 

[0028] Moreover, as a sulfur atom (activity sulfur atom) whose orbital interaction energy coefficient S is 
more than constant value (for example. 0.006), when a radical generating agent is organic peroxide, sulfur 
atoms, such as a thio radical (-S-), a mercapto (-SH) radical, alkylthio groups (01 -4 alkylthio groups, such 



as a methylthio radical and an ethyl thio radical etc.), and a sulfinyl group (-SO-), are mentioned. 
[0029] As said methyl group, the methyl group combined with an alkylene chain, a cycio alkylene chain, or 
an aromatic series ring, the methyl group (methyl group of a methoxy group) combined with an oxygen atom 
can be illustrated, for example. The methylene group which adjoins nitrogen atoms contiguous to the 
oxygen atom of oxy-(Pori) alkylene units, such as an oxy-(Pori) methylene unit and an oxyethylene (Pori) 
unit, such as an amino group besides a methylene group and an imino group, as a methylene group, for 
example can be illustrated. As a methylidyne radical, the methylidyne radical of the alpha position which 
adjoins the amino group or an imino group, for example, the methylidyne radical of the alpha position over 
the amino group of an amino cycloalkyi radical etc.. can be illustrated, for example. 

[0030] Thermoplastics should just have the activity atom of plurality (for example, two or more pieces) on 
the average in the monad. That is, generally thermoplastics is the mixture of many molecules with which 
not a single molecule but structures, chain length, etc. differ partly. Therefore, when it calculates about two 
or more main base units with which no molecules need to have two or more activity atoms, and are 
expected to be, the number of average activity atoms should just be two or more per monad. For example, 
the number of the active hydrogen atoms contained in the polymer (polyamide 66) which has loop unit- 
(NH-(CH2)6-NH-C(=0)-(CH2)4- (C=0)) n- It can calculate based on model base unit NH2-(CH2)6-NH-C 
(=(»-(CH2)4-C(=0)-OH. and when a radical generating agent is organic peroxide, two hydrogen atoms of 
two ends NH are active hydrogen atoms (namely. S>=0.006). In this case, several [ an average of ] Ns of 
the active hydrogen atom in a monad are computable with the ratio of two ends NH of the polymer 
(polyamide 66) as the aggregate, and an end COOH radical based on the following formula (2) about a 
polyamide 66. 
[0031] N=2xA(2) 

(A shows the number of two ends NH of the average in a monad among a formula) 

for example, the case of end NH2 set / end COOH radical =1 / 1 (mole ratio) — several [ of two ends NH 
in a monad ] — several [ of the active hydrogen atom in A= 1 piece and a monad ] — they are N= 2 
pieces, moreover, the case of end NH2 set / end COOH radical =1/2 (mole ratio) — several [ of two ends 
NH in a monad ] — several [ of the active hydrogen atom in A = 2/3 piece and a monad ] — it is N = 4/3 
piece. 

[0032] In addition, when it is mixed resin which consisted of two or more resin which has the activity 
atomic number from which thermoplastics differs, the activity atomic number of mixed resin can also be 
expressed with the average of the activity atomic number which each resin has. That is, the activity atomic 
number on the appearance of mixed resin is computable by computing an activity atomic number according 
to an individual from the base unit of each resin which constitutes mixed resin, and computing the average 
of an activity atomic number based on the weight rate of each resin. For example, mixed resin consists of 
said N= 2 polyamides 66 (A) and said N = 4/3 polyamide 66 (B), and when it is (A)/(B) =1 / 1 (weight ratio), 
it can be considered that the activity atomic number in a mixed resin monad is N = 5/3 piece. Moreover, 
mixed resin consists of said N= 2 polyamides 66 (A) and a polyamide 66 (C) all whose ends are carboxyl 
groups (that is, N= 0 piece), and when it is (A) / (C) =3 / 1 (weight ratio), it can be considered that the 
activity atomic number in a mixed resin monad is N = 3/2 piece. 

[0033] Thermoplastics is not restricted especially as long as it has two or more activity atoms in a monad, 
but the resin of the broad range, for example, polyamide system resin, polyester system resin, polyether 
system resin (polyacetal system resin, polyphenylene ether system resin, polysulfide system resin, etc.), 
polyolefine system resin, polyurethane system resin, thermoplastic elastomer, etc. are contained. Moreover, 
even if it is resin which is not equipped with said two or more activity atoms, it can reform to 
thermoplastics with high bonding strength with a rubber member by introducing an activity atom. These 
thermoplastics is independent, or it can be used, combining it two or more sorts. When using combining two 
or more sorts of thermoplastics, a resin constituent may form compound resin constituents, such as a 
polymer alloy. 

[0034] In addition, although especially the molecular weight of thermoplastics is not limited, the 
concentration of the activity atom in resin may fall relatively, the bridge formation rate between resin and 
rubber and a consistency may fall, and the contribution of an activity atom to junction may fall as a result 
as the molecular weight increases, even if it is the polymer which has two or more above-mentioned 
activity atoms in a molecule. Therefore, the lower one of the molecular weight of resin is advantageous, 
this invention — setting — the molecular weight of resin — usually — number average molecular weight 
3000-400000 ~ desirable ~ 5000-100000 ~ it is 5000-50000 more preferably, for example, is 8000 to 
about 20000. 

[0035] (1) As polyamide system resin polyamide system resin, aliphatic series polyamide system resin, 
alicycle group polyamide system resin, aromatic polyamide system resin, etc. are mentioned, and aliphatic 
series polyamide system resin is usually used, as aliphatic series polyamide system resin — an aliphatic 



series diamine component (a tetramethylenediamine — ) C4-10 alkylene diamines, such as a 
hexamethylenediamine. and an aliphatic series dicarboxylic acid component (an adipic acid — ) A 
condensate with with a carbon numbers [, such as a sebacic acid and dodecane diacid, ] of about four to 
20 alkylene dicarboxylic acid etc. For example, (a polyamide 46, a polyamide 66, a polyamide 610. a 
polyamide 612), etc., Independent or the copolymer (for example) of lactams (with a carbon numbers [, such 
as epsilon caprolactam and omega-RAURO lactam, ] of about four to 20 lactam etc.). or amino carboxyiic 
acids (with a carbon number [ of omega-amino undecanoic acid etc. ] of about four to 20 amino carboxyiic 
acid etc.) Copoly amides (for example, polyamides 6/11, polyamides 6/12, polyamides 66/1 1, polyamides 
66/12. etc.) which these polyamide components copolymerized. such as a polyamide 6, a polyamide 11, and 
a polyamide 12, are mentioned. 

[0036] As alicycle group polyamide system resin, the polyamide which used alicycle group diamine and/or 
alicycle group dicarboxylic acid is mentioned as a part of said aliphatic series diamine component and/or 
aliphatic series dicarboxylic acid component [ at least ]. The condensation product of said aliphatic series 
dica/boxylic acid component and alicycle group diamine components, such as screw (it is KISHIRU to amino 
cycle) alkanes [ Gycio C5-8 cycloalkyi diamine /, such as KISHIRU diamine, /; ], such as screw (it is 
KISHIRU to amino cycle) methane. 2, and 2-screw (it is KISHIRU to amino cycio) propane, is contained in 
an alicycle group polyamide. for example. 

[0037] The polyamide one [ at least ] component of whose is an aromatic series component at aromatic 
polyamide system resin among said aliphatic series diamine component and an aliphatic series dicarboxylic 
acid component. For example, the polyamide whose diamine component is an aromatic series component 
[the condensation product of aromatic series diamines (meta-xylylene diamine etc.). such as MXD-6, and 
aliphatic series dicarboxylic acid] etc., the polyamide [aliphatic series diamines (trimethyl 
hexamethylenediamine etc.) whose dicarboxylic acid components are aromatic series components, and 
aromatic series dicarboxylic acid (a terephthalic acid — ) The polyamide [all aromatic polyamide (aramid 
etc.), such as Fori (m-phenylene isophthalamide), etc.] whose], such as condensation product, diamine 
component, and dicarboxylic acid component with isophthalic acid etc. are an aromatic series component is 
contained. 

[0038] The polyamide and denaturation polyamides (N-alkoxy methyl polyamide etc.) which introduced 
branched chain structure are also further contained in polyamide system resin using the polyamide. a small 
amount of polyfunctional polyamine, and/or the polycarboxylic acid component which use dimer acid as a 
dicarboxylic acid component. 

[0039] the hydrogen atoms (the hydrogen atom of a methylene group, hydrogen atom of a methylidyne 
radical, etc.) combined with the hydrogen atom combined with the carbon atom like alpha-to the hydrogen 
atom of the end amino group, and the end amino group in polyamide system resin, and the carbon atom 
which adjoins the -NH-radical of amide association — especially the hydrogen atom of the end amino 
group constitutes an active hydrogen atom. 

[0040] In polyamide system resin the rate of two ends NH and an end COOH radical When it is not limited, 
for example, an active hydrogen atom is especially constituted from a hydrogen atom of the end amino 
group, and a hydrogen atom like alpha-carbon, the end amino group / end carboxyl group =10/90 - 100 /0 
(mole ratio) extent — desirable ~ 20/80-100/ — it can choose from the range of 100/[ 25/75 - ] 0 (mole 
ratio) extent still more preferably 0 (mole ratio) extent, moreover, the case where an active hydrogen atom 
is constituted only from a hydrogen atom of the end amino group — the end amino group / end carboxyl 
group =50/50 - 100/0 (mole ratio) extent — desirable — 60/40-100/ — you may be 100/[ 70/30 - ] 0 
(mole ratio) extent still more preferably 0 (mole ratio) extent. 

[0041] (2) Although polyester system resin polyester system resin may be aliphatic series polyester system 
resin, aromatic polyester system resin, for example, polyalkylene ant rate system resin, or saturation 
aromatic polyester system resin is usually used, as aromatic polyester system resin — poly C 2-4 alkylene 
terephthalate [, such as polyethylene terephthalate (PET) and polybutylene terephthalate (PBT), ]; — 
KISHIRU dimethylene terephthalate (PCT) etc. is contained to poly C 2-4 alkylene naphthalate (for 
example, polyethylenenaphthalate etc.);1 corresponding to this polyalkylene terephthalate, and 4-cyclo. 
Polyester system resin may be copoly ester which includes an alkylene ant rate unit as a principal 
component (for example, 50 % of the weight or more), and can illustrate aliphatic series dicarboxylic acid, 
such as unsymmetrical aromatic series dicarboxylic acid, such as two to C6 alkylene glycol, such as 
ethylene glycol, propylene glycol, butanediol, and hexandiol, two to polyoxy C4 alkylene glycol, a phthalic 
acid, and isophthalic acid, or an acid anhydride of those, and an adipic acid. etc. for a copolymerization 
component furthermore, little polyol and/or polycarboxylic acid — using — a line — branched chain 
structure may be introduced into polyester. 

[0042] When aromatic polyester system resin does not have said activity atom by predetermined 
concentration, the denaturation polyester system resin (for example, aromatic polyester system resin 



which was chosen from the amino group and an oxy-alkylene group and which has a kind at least) which 
denaturalized with the denaturation compound which has an activity atom may be used. As an activity atom 
and a compound which has an active hydrogen atom especially polyamine (aliphatic series diamines, for 
example, ethylenediamine, and trimethylene diamine — ) Propylenediamine, a tetramethylenediamine. 
pentamethylene diamine, A hexamethylenediamine, a trimethyl hexamethylenediamine. 1, 7-diamino 
heptane. A with a carbon number of about two to ten straight chain or branched-chain alkylene diamines, 
such as 1 and 8-diamino octane etc.; Alicycle group diamines For example, isophorone diamine, screw (4- 
amino-3~methylcyclohexyl) methane. Screw (aminomethyl) cyclohexane etc.; Aromatic series diamines For 
example, a phenylenediamine, xylylene diamine, diamine diphenylmethane, etc.. polyols (for example, an 
oxyethylene (Fori) glycol and an oxy-(Pori) trimethylene glycol — ) (Pori) oxy-(Pori) C2-4 alkylene glycol, 
such as an oxypropylene glycol and oxy-(Pori) tetramethylene glycol, — etc. — it can illustrate. 
Denaturation can carry out heating mixing of polyester resin and the denaturation compound, and can be 
performed using amidation, esterification, or an ester exchange reaction. According to the amount of the 
active hydrogen atom in said compound, 0.2-1.5 mols of extent of the denaturation of polyester system 
resin may be about 0.3-1 mol still more preferably preferably 0.1-2 mols of denaturation compounds as 
opposed to one mol (hydroxyl or carboxyl group) of functional groups of polyester system resin, the case 
where it uses for an ester exchange reaction — the amount of the oxy-(Pori) C2-4 alkylene glycol used — 
the polyester system resin 100 weight section — receiving — 1-50 weight section extent — you may be 
5-30 weight section extent preferably. 

[0043] The hydrogen atom of the methylene group which adjoins the oxygen atom of an oxy-(Pori) alkylene 
unit usually constitutes an active hydrogen atom from polyester system resin. By denaturation polyester 
system resin Usually, the hydrogen atom of the end amino group and the hydrogen atom combined with the 
carbon atom like alpha-to the end amino group, the hydrogen atoms (the hydrogen atom of a methylene 
group, hydrogen atom of a methylidyne radical, etc.) combined with the carbon atom which adjoins the - 
NH-radical of amide association — especially the hydrogen atom of the end amino group constitutes an 
active hydrogen atom. 

[0044] (3) Polyoxyalkylene series resin, polyphenylene ether system resin, and polysulfide system resin 
(poly thioether system resin) are contained in Pori (thio) ether system resin polyether system resin. As 
polyoxyalkylene series resin, one to polyoxy C4 alkylene glycol, such as a polyoxymethylene glycol, polyoxy 
ethylene glycol, a polyoxypropylene glycol, a polyoxyethylene-polyoxypropylene block copolymer, and 
polyoxy tetramethylene glycol, etc. is contained. Polyacetal system resin, polyphenylene ether system 
resin, and polysulfide system resin are contained in desirable polyether system resin. 
[0045] (3a) Polyacetal system resin polyacetal system resin may be a homopolymer (homopolymer of 
formaldehyde), and you may be a copolymer (copolymer of a trioxane and ethyleneoxide and/or 1 , and 3- 
dioxolane etc.). Moreover, the end of polyacetal system resin may be blocked and stabilized. The hydrogen 
atom of an oxy-methylene unit, the hydrogen atom of the alkoxy group (especially methoxy group) which 
blocked the end. especially the hydrogen atom of an oxy-methylene unit constitute an active hydrogen 
atom from polyacetal system resin, for example. 

[0046] (3b) A blend or the modified resin which carried out the graft is contained in polyphenylene ether 
system resin polyphenylene ether system resin in the copolymer of various resin which uses 2 and 6- 
dimethyl phenylene oxide as principal component 2 [ for example, ], and 6-dimethyl phenylene oxide, and 
phenols, and styrene resin. The hydrogen atom of the methyl group combined with the benzene ring 
constitutes an active hydrogen atom from polyphenylene ether system resin, for example. 
[0047] (3c) Polysulfide system resin (poly thioether system resin) 

Polysulfide system resin will not be limited especially if it is resin which has a thio radical (-S-) in a 
polymer chain. As such resin, polyphenylene sulfide resin, poly disulfide resin, poly biphenylene sulfide resin, 
poly ketone sulfide resin, poly thioether sulfone resin, etc. can be illustrated, for example. Moreover, 
polysulfide system resin may have substituents, such as an amino group, like Pori (amino phenylene 
sulfide). Desirable polysulfide system resin is polyphenylene sulfide resin. The thio radical in a principal 
chain constitutes an activity sulfur atom from polysulfide system resin. For example, the number N of 
averages of the activity sulfur atom in a monad can be calculated about polyphenylene sulfide resin based 
on model base unit CI-C6H4-S-C6H4-S-C6H4-CI. and it is N= 2. 

[0048] (4) The copolym ers (an ethylene-vinylacetate copolymer, an ethylene-(meta) acrylic-acid 
copolymer, ethylene-(meta) acrylic ester copolymer, etc.) of independent or the copolymer of olefins, such 
as polyethylene, polypropylene, ethylene propylene rubber, and Pori (methyl pentene -1), and an olefin and 
a copolymeric monomer are mentioned to polyolefine system resin polyolefine system resin. These 
polyolefine system resin is independent, or it can be used, combining it two or more sorts. 
[0049] A propylene content is contained in desirable polyolefine system resin for a polypropylene regin 
[ 50% of the weight or more (especially 75 - 100 % of the weight) of ], for example, polypropylene, and 



propylene-ethylene copolymer, a propylene-butene copolymer, a propylene-ethylene-butene copolymer, 
etc. Moreover, as for polyolefine system resin, it is desirable that it is crystallinity. 

[0050] The hydrogen atom of the methylene group which constitutes the principal chain of polyolefine. the 
hydrogen atom of the methyl group which branches from said principal chain, etc. constitute an active 
hydrogen atom from polyolefine system resin, for example. 

[0051] (5) Polyurethane system resin polyurethane system resin can be obtained by the reaction with a 
chain expanding agent according to diisocyanate. polyols, and the need. As diisocyanate, aroma aliphatic 
series diisocyanate. such as aromatic series diisocyanate. such as alicycle group diisocyanate. such as 
aliphatic series diisocyanate. such as hexamethylene di-isocyanate. 2 and 2, and 4-trimethyl 
hexamethylene di-isocyanate, 1, 4-cyclohexane diisocyanate, and isophorone diisocyanate, phenylene 
diisocyanate, tolylene diisocyanate, diphenylmethane -4. and 4'-diisocyanate, and xylylene diisocyanate, 
can be illustrated. As diisocyanate, an alkyi group (for example, methyl group) may use the compound 
permuted by the principal chain or the ring, 

[0052] as diols — polyester diol (C4-12 aliphatic-series dicarboxylic acid components, such as an adipic 
acid, — ) C2-12 aliphatic-series diol components, such as ethylene glycol, propylene glycol, butanediol, and 
neopentyl glycol, The polyester diol obtained from C4-12 lactone components, such as epsilon- 
caprolactone. etc, polyether diol (a polyethylene glycol and a polypropylene glycol — ) A polyoxyethylene- 
polyoxypropylene block copolymer, polyoxy tetramethylene glycol, The bisphenol A-alkylene oxide adduct 
etc. can use polyester ether diol (polyester diol using the above-mentioned polyether diol as a part of diol 
component) etc. 

[0053] Furthermore, as a chain expanding agent, diamines besides C2-10 alkylene diols. such as ethylene 
glycol and propylene glycol, can be used. As diamines, aliphatic series diamines, for example, 
ethylenediamine. Trimethylene diamine, a tetramethylenediamine, pentamethylene diamine, A 
hexamethylenediamine, a trimethyl hexamethylenediamine, 1. 7-diamino heptane. A with a carbon number of 
about two to ten straight chain or branched-chain alkylene diamines, such as 1 and 8-diamino octane, 
Diethylenetriamine, triethylenetetramine, tetraethylenepentamine, A straight chain or branched-chain 
polyalkylene polyamine, such as dipropylenetriamine etc.; Alicycle group diamines For example, isophorone 
diamine, screw (4-amino-3-methylcyclohexyl) methane, a screw (aminomethyl) cyclohexane, etc.; aromatic 
series diamines, for example, a phenylenediamine, xylylene diamine, diamine diphenylmethane, etc. can be 
illustrated. 

[0054] The hydrogen atom (especially hydrogen atom of the benzylic position) of the alkyI group combined 
with the principal chain or ring of diisocyanate, the hydrogen atom of the alkylene group of polyols and 
polyoxy alkylene glycol, the hydrogen atom of the amino group of a chain expanding agent, etc. constitute 
an active hydrogen atom from polyurethane system resin, for example. 

[0055] (7) In thermoplastic-elastomer thermoplastic elastomer A polyamide system elastomer (copolymer 
which makes a polyamide a hard phase and makes an aliphatic series polyether an elasticity phase), 
Polyester system elastomer (a polyalkylene ant rate is made into a hard phase) The copolymer which 
makes an elasticity phase an aliphatic series polyether and aliphatic series polyester. Polyurethane system 
elastomer (the polyurethane of a short chain glycol is made into a hard phase) The copolymer which makes 
an elasticity phase an aliphatic series polyether and aliphatic series polyester. For example, polyester 
urethane elastomer, polyether urethane elastomer, etc.. Polystyrene system elastomer (a polystyrene block 
is made into a hard phase) The block copolymer which makes an elasticity phase a diene polymer block or 
its hydrogenation block, Polyolefine system elastomer (polystyrene or polypropylene is made into a hard 
phase) Polyvinyl chloride system elastomers, such as an elastomer which makes ethylene-propylene rubber 
and ethylene-propylene-diene rubber an elasticity phase, and an olefin system elastomer which consisted 
of a hard phase from which degree of crystallinity differs, and an elasticity phase, thermoplastic elastomer 
fluorine, etc. are contained. As an aliphatic series polyether, the oxy-(Pori) C2-4 alkylene glycol (especially 
polyoxy ethylene glycol) stated by the term of polyester system resin and polyurethane system resin can 
be used, and the polyester diol stated by the term of polyurethane system resin can be used as aliphatic 
series polyester. These thermoplastic elastomer is independent, or it can be used, combining it two or more 
sorts. 

[0056] When thermoplastic elastomer is a block copolymer, especially the block structure may not be 
restricted but may be triblock structure, the multi-block structure, the stellate block structure, etc. 
[0057] A polyamide system elastomer, a polyester system elastomer, a polyurethane system elastomer, a 
polystyrene system elastomer, and a polyolefine system elastomer are contained in desirable thermoplastic 
elastomer. 

[0058] The hydrogen atom of the oxy-alkylene unit which constitutes an elasticity phase may constitute an 
active hydrogen atom from thermoplastic elastomer, for example. 
[0059] (8) Other thermoplastics (modified resin) 



This invention is applicable to junction to the various thermoplastics and rubber which contain said activity 
atom by predetermined concentration. Therefore, what is necessary is just to use it as modified resin 
which introduced said activity atoms (or the amino group, an oxy-alkylene group, a sulfhydryl group, etc.). 
when thermoplastics does not contain said activity atom by predetermined concentration. As such 
thermoplastics (resin which does not have an activity atom by predetermined concentration) for example, 
vinyl polymerization system resin [(meta) acrylic resin (a polymethyl methacrylate — ) styrene resin 
(polystyrene; — an AS resin — ), such as a methyl-methacrylate-styrene copolymer (MS resin) Styrene 
copolymers, such as a styrene-methyl-methacrylate copolymer; Styrene system graft copolymers, such as 
HIPS and ABS plastics etc., Independent or the copolymer (the polyvinyl chloride, vinylidene-chloride 
copolymer, etc.) of a halogen content monomer, ]. such as vinyl system resin (polyvinyl acetate, polyvinyl 
alcohol, etc.), Condensed system resin [a polycarbonate, polyimide system resin (bisphenol A mold 
polycarbonate resin etc.), polysulfone system resin, polyether sulphone system resin, polyether ether 
ketone system resin, polyarylate system resin], etc. can be illustrated. 

[0060] By said vinyl polymerization system resin, for example by copolymerization with carboxyl groups, 
such as a vinyl monomer, and an acrylic acid (meta), a maleic anhydride, or an acid-anhydride radical 
content monomer Introduce a carboxyl group or an acid-anhydride radical into vinyl polymerization system 
resin, make it react with thionyl chloride as occasion demands, and an acid chloride radical is made to 
generate. Modified resin may be made to generate by making it react with ammonia, mono-permutation 
amines (a monoalkyi amine, mono-arylamine, etc.), and the diamines of said instantiation, and introducing 
the amino group. Furthermore, by copolymerizing oxy-(Pori) alkylene glycol rnonochrome (meta) acrylate 
and oxy-(Pori) alkylene glycol monoalkyi ether (meta) acrylate with said vinyl monomer, or carrying out 
graft polymerization to vinyl polymerization system resin, an active hydrogen atom may be introduced and 
you may denaturalize. 

[0061] Furthermore, the graft polymerization of a carboxyl group or the acid-anhydride radical content 
monomer is carried out to resin, a carboxyl group or an acid-anhydride radical is introduced into resin, and 
it is made to react with thionyl chloride as occasion demands, an acid chloride radical may be made to 
generate and it may be made to react with ammonia, mono-permutation amines, and the diamines of said 
instantiation, and not only vinyl polymerization system resin but condensed system resin may introduce the 
amino group, and may denaturalize. [ as well as the above ] 

[0062] (Other components) Said resin member may consist of resin constituents of said thermoplastics 
and other thermoplastics that what is necessary is just to constitute said activity atom from 
thermoplastics contained by predetermined concentration. The native thermoplastics corresponding to said 
modified resin (8), for example, styrene resin, acrylic (meta) resin, independent or the copolymer of a 
halogen content monomer, vinyl system resin (fluororesin etc.), polycarbonate system resin, polyimide 
system resin, polysulfone system resin, polyether sulphone system resin, polyether ether ketone system 
resin, polyarylate system resin, liquid crystalline polyester resin, etc. are contained in other thermoplastics. 
[0063] The rate of thermoplastics of having an activity atom is about 80 - 100 % of the weight still more 
preferably 50 to 100% of the weight preferably 30 to 100% of the weight to the whole resinous principle. 
[0064] The resin constituent for forming a resin member may contain various additives, for example, a filler, 
or a reinforcing agent, a stabilizer (an ultraviolet ray absorbent, an antioxidant, thermostabilizer), a coloring 
agent, a plasticizer, lubricant, the flame retarder, the antistatic agent, etc. 
[0065] [Rubber member] 

(Rubber) A rubber member is obtained by fabricating the rubber constituent containing a radical generating 
agent and rubber (vulcanization). Said rubber is not restricted especially as long as said thermoplastics and 
reaction which were shown in the term of a [resin member] are possible, but various rubber can be used 
for it. S ince thermoplastics can especially be activated by the radical generating agent by this invention, it 
can choose from the broad range as rubber. 

[0066] As rubber, diene system rubber, olefin system rubber, acrylic rubber, a fluororubber, urethane 
system rubber, epichlorohydrin rubber, chlorosulfonated polyethylene (copolymer to which copolymerization 
of the epichlorohydrin homopolymer CO, the copolymer ECO of epichlorohydrin and ethyleneoxide, and the 
allyl glycidyl ether was carried out further), propyleneoxide rubber (GPO). an ethylene-vinylacetate 
copolymer (EAM), poly polynorbornene rubber, these denaturation rubber (acid denaturation rubber etc.), 
etc. can be illustrated. These rubber is independent, or it can be used, combining it two or more sorts. 
Diene system rubber, olefin system rubber, acrylic rubber, a fluororubber. urethane system rubber, etc. are 
usually widely used from a practical viewpoint among these rubber. 

[0067] To diene system rubber, for example, natural rubber (NR). polyisoprene rubber (IR), The polymer of 
diene system monomers, such as isobutylene polyisoprene rubber (isobutylene isoprene rubber) (IIR), 
butadiene rubber (BR), and chloroprene rubber (CR); for example Acrylonitrile-butadiene rubber (nitrile 
rubber) (NBR), nitril chloroprene rubber (NCR), acrylonitrile-diene copolymerization rubber [, such as nitril 



I 

polyisoprene rubber (NIR), ]; — styrene butadiene rubber (SBR — ) For example, the random copolymer of 
styrene and a butadiene. SB block copolymer which consisted of a styrene block and a butadiene block, 
Styrene-diene copolymerization rubber, such as styrene chloroprene rubber (SCR) and styrene 
polyisoprene rubber (SIR), etc. is contained. Hydrogenation rubber (HNBR), for example, hydrogenation 
nitrile rubber etc., is contained in diene system rubber. 

[0068] As olefin system rubber, ethylene propylene rubber (EPM), ethylene propylene diene rubber (EPDM 
etc.), poly octenylene rubber, etc. can be illustrated, for example. 

[0069] To acrylic rubber, a copolymer with the copolymer ACM of the rubber which uses acrylic-acid alkyi 
ester as a principal component, for example, acrylic-acid alkyI ester and a chlorine content cross^linking 
monomer, the copolymer ANM of acrylic-acid alkyI ester and acrylonitrile, acrylic-acid alkyI ester, a 
carboxyl group, and/or an epoxy group content monomer, ethylene-acrylic rubber, etc. can be illustrated. 
[0070] Tha'copolymer FKM with tetrafluoroethylene, the copolymer of tetrafluoroethylene and a propylene, 
the copolymer FFKM of tetrafluoroethylene and perfluoromethylvinylether. etc. can be illustrated according 
to rubber, for example, vinylidene fluoride and a perfluoro propene, using the fluorine content monomer as a 
fluororubber, and the need. 

[0071] As polyurethane rubber (U), polyester mold urethane elastomer, poly ether mold urethane elastomer, 
etc. -are contained, for example. 

[0072] As denaturation rubber, the rubber which has a carboxyl group or acid-anhydride radicals, such as 
acid denaturation rubber (X-SBR), for example, carboxylation styrene butadiene rubber, carboxylation 
nitrile rubber (X-NBR), and carboxylation ethylene propylene rubber (X-EP (D) M), is contained. 
[0073] (Radical generating agent) In this invention, a radical generating agent acts on said thermoplastics 
(drawing out the active hydrogen atom of thermoplastics and activated by radical-ization etc. for example), 
and it not only vulcanizes said rubber (or bridge formation), but it joins thermoplastics and vulcanized 
rubber directly by crosslinking reaction. As a radical generating agent, according to the class of said 
thermoplastics and rubber, various radical generating agents can be used, for example, it can choose from 
organic peroxide, an azo compound, the sulfur content organic compound except sulfur, etc. In addition, 
sulfur triggers the reaction like ion, and it is not contained in a radical generating agent in order to carry 
out the trap of the radical the generating effectiveness of a radical is not only quite low, but generated. 
Said radical generating agent is independent, or it can be used, combining it two or more sorts. 
[0074] as organic peroxide — peroxidation diacyl (lauroyi peroxide — ) Benzoyl peroxide, 4-chloro benzoyl 
peroxide. Peroxidation dialkyls (G t-butyl ** RUOKISHIDO), such as 2,4-dichlorobenzyl peroxide To 2, 5-JI 
(t-butylperoxy) -2, and 5-dimethyl, KISAN, 1 and 1 -screw (t-butylperoxy) - 3. 3, a 5-trimethyl 
cyclohexane. It is KISEN to 2, 5-JI (t-butylperoxy) -2. and 5-dimethyl. - 3, 1 . 3-screw (t-butylperoxy 
isopropyl) benzene, peroxidation alkyls (t-butyl hydroperoxide — ), such as dicumyl peroxide Cumene 
hydronalium peroxide, 2,5-dimethylhexane-2.5-dihydroperoxide, alkylidene peroxide (ethyl-methyl-ketone 
peroxide — ), such as diisopropylbenzene hydronalium peroxide Cyclohexanone peroxide, 1, and 1 -screw (t- 
butylperoxy) - Peroxy-acids ester (peracetic-acid t-butyl, fault pivalate t-butyl, etc.). such as a 3, 3, and 
5-trimethyl cyclohexane. is mentioned. 

[0075] Azo-isobutyro-dinitrile etc. is contained in an azo compound, as a sulfur content organic compound 

— thiurams (tetramethylthiurammonosulfide (TMTM) — ) Tetramethylthiuramdisulfide (TMTD). a 
tetraethylthiuram disulfide (TETD), Tetrabuthylthiuram disulfide (TBTD), 

dipentamethylenethiuramtetrasulfide (DPTT), etc., Dithiocarbamate (with JI Cl-4 alky I dithiocarbamic acid, 
such as dimethyl dithiocarbamic acid and diethyldithiocarbamic acid) Thiazoles (2-mercaptobenzothiazole. 
2-(4 -morpholino dithio) benzothiazole, etc.), such as a salt with sodium, a potassium, iron, copper, zinc, a 
selenium, or a tellurium, are contained. 

[0076] If an optical exposure is possible injunction to a resin member and a rubber member, a 
photopolymerization initiator can also be used as a radical generating agent, as a photopolymerization 
initiator — a benzophenone or its derivative (3 and 3'-dimethyl-4-methoxybenzophenone — ) alkyI phenyl 
ketone, such as 4 and 4-dimethoxy benzophenone, or the derivative (an acetophenone — ) of those A 
diethoxy acetophenone. 2-hydroxy - 2-methyl-1 -phenyl propane-1-ON, Benzyl dimethyl ketal, 1 -hydroxy 
cyclohexyl phenyl ketone, 2-benzy|-2-dimethylamino -1 -(morpholino phenyl)- Butanone etc.. 
Anthraquinone or its derivative (2-methyl anthraquinone etc.), A thioxan ton or its derivative, the benzoins 
(2-chloro thioxan ton, alkylthio xanthone, etc.) ether or its derivatives (a benzoin, benzoin alkyI ether, etc.). 
phosphine oxide, or its derivative can be illustrated. Furthermore, persulfate (ammonium persulfate. 
potassium persulfate, etc.) is also contained in a radical generating agent. 
[0077] A desirable radical generating agent is organic peroxide among these compounds. 
[0078] the rate of a radical generating agent — the unvulcanized-rubber 100 weight section — receiving - 

- from the range of 0.5-15 weight section extent — it can choose — usually — 1 - 10 weight section 
extent — it is 1 - 8 weight section (for example, 2-7 weight section) extent preferably. 



[0079] (Vulcanization activator) In this invention, in order to raise the effectiveness of adhesion by the 
radical generating agent, a vulcanization activator (a curing agent etc. may be called) may be used with a 
radical generating agent. A vulcanization activator promotes bridge formation with a rubber molecule and a 
pitch child, and it not only promotes vulcanization of rubber, but makes junction of a rubber member and a 
resin member easier. For example, if it uses combining a radical generating agent and a vulcanization 
activator when thermoplastics is polyphenylene ether system resin, crosslinking reaction advances 
between a resin member and a vulcanized-rubber member, and both can be combined certainly and firmly. 
In addition, that, as for a vulcanization activator, a complement should Just exist at arch forming between 
promotion of vulcanization, rubber, and resin of rubber, since the addition beyond the need may cause the 
fall of the physical properties of rubber, a proper addition can be chosen suitably. 
[0080] As said vulcanization activator, an organic compound (for example, [vinyl system monomers 
(divinylbenzene etc.), allyl compound system monomers (diallyl phthalate, triaryl phosphate, triaryl (ISO) 
SHIANU rate, etc.), an acrylic (meta) monomer], etc.), a maleimide system compound, etc. which have a 
. carbon-carbon double bond (polymerization nature unsaturated bond) are mentioned. These vulcanization 
activators are independent, or they can be used, combining them two or more sorts. As a vulcanization 
activator, the polyfunctional vulcanization activator which has two or more two or more polymerization 
nature unsaturated bonds is usually used. 

[0081] As an acrylic monomer, for example Bifunctional (meta) acrylate [ethylene GURIKORUJI (meta) 
acrylate. (Meta) Propylene GURIKORUJI (meta) acrylate, 1, 4-butane JIORUJI (meta) acrylate. 02-10 
alkylene GURIKORUJI (meta) acrylate, such as hexane JIORUJI (meta) acrylate and neopentyl 
GURIKORUJI (meta) acrylate; Diethylene GURIKORUJI (meta) acrylate, TORIECHIRENGURIKORUJI (meta) 
acrylate, polyethylene GURIKORUJI (meta) acrylate, Zypro pyrene GURIKORUJI (meta) acrylate, 
tripropylene GURIKORUJI (meta) acrylate, Poly C 2-4 alkylene GURIKORUJI (meta) acrylate, such as 
polypropylene GURIKORUJI (meta) acrylate and polytetramethylene GURIKORUJI (meta) acrylate, 
GURISERINJI (meta) acrylate, TORIMECHI roll pro pansy (meta) acrylate. ], such as pen 
TAERISURITORUJI (meta) acrylate and di(meth)acrylate of the C2-4 alkylene oxide adduct of bisphenol A, 
Trifunctional or polyfunctional (meta) acrylate [GURISERINTORI (meta) acrylate, Trimethylolethane tri 
(metha)acrylate, TORIMECHI roll pro pantry (meta) acrylate, ]. such as pen TAERISURITORUTORI (meta) 
acrylate, pentaerythritol tetrapod (meta) acrylate, dipentaerythritol tetrapod (meta) acrylate, and 
dipentaerythritol hexa (meta) acrylate, etc. can be illustrated. 

[0082] The maleimide compound which has two or more maleimide radicals can be obtained by the reaction 
of polyamine and a maleic anhydride, a maleimide system compound — for example, aromatic series 
bismaleimide (N and N' -1 and 3-phenylenedimaleimide — ) The -1. 4-phenylenedimaleimide, and N'N, N'-S- 
methyl -1, 4-phenylenedimaleimide, [ N, and ] - screw (N and N'-maleimide) diphenylmethane, and 4 and 4 
'4, 4 -screw (N and N'-maleimide) diphenylsulfone, 4 and 4'-screw (N and N'-maleimide) diphenyl ether etc.. 
Aliphatic series bismaleimide (N, [ - 1, 4-tetramethylen bismaleimide, etc. ] - 1, 2-ethylene bismaleimide. 
N, N' - 1, 3-propylene bismaleimide, N, N') etc. can be illustrated. 

[0083] The compound with which a desirable vulcanization activator has the carbon-carbon double bond 
(polymerization nature unsaturated bond) of plurality (for example, 2-6 pieces, especially about 3-6 pieces) 
in a monad, for example, a triaryl (ISO) SHIANU rate, two organic functions or polyfunctional (meta) 
acrylate (especially trifunctional or polyfunctional (meta) acrylate), an aromatic series maleimide compound, 
etc. are contained. 

[0084] In this invention, addition of a vulcanization activator is not indispensable. For example, even if a 
vulcanization activator does not exist depending on the number of the activity atoms which the molecule 
which constitutes thermoplastics has. or the class of rubber ingredient to be used. Junction of both 
members is possible. However, it is more advantageous to add a vulcanization activator, in order to join a 
rubber member and a resin member certainly in many cases. A vulcanization activator may be added for 
both components that what is necessary is just to add for one of components at least among an 
unvulcanized rubber (or unvulcanized-rubber constituent) and thermoplastics (or resin constituent). A 
vulcanization activator is usually added to an unvulcanized rubber in many cases. Although the amount of 
the vulcanization activator used changes with the class of vulcanization activator to be used, and classes 
(an unvulcanized rubber and/or thermoplastics) of component to add Usually, the a kind of component [ at 
least ] 100 weight section chosen from the amount which can promote adhesion with thermoplastics and 
rubber, for example, rubber, and resin is received, the vulcanization activator 0.1 - 10 weight sections 
extent — desirable — 0.1 - 5 weight section extent — it can choose from the range of 0.1 - 3 weight 
section extent still more preferably, for example, at least a kind of component 100 weight section as which 
the addition of a vulcanization activator was chosen from rubber and resin when a vulcanization activator 
was methacrylic ester of polyhydric alcohol — receiving — 0.1 - 10 weight section extent — desirable — 
0.1 - 5 weight section — further — desirable — 0.1 - 3 weight section — it is the 0.1 - 1.9 weight section 



(for example, the 0.5 weight section and the 1.0 weight section) practical, moreover, an addition [ as 
opposed to / when adding to the both sides of rubber and resin / resin ] — being little — the resin 100 
weight section — receiving — the vulcanization activator 0.1 - 7 weight sections extent — desirable — 
0.1 - 5 weight section extent — you may be 0.1 - 3 weight section extent still more preferably. 
[0085] Although a vulcanization activator is based also on a class, if it adds superfluously, it may have big 
effect on the physical properties of a rubber member or a resin member. For example, if it is in the addition 
to a rubber component, the degree of hardness of vulcanized rubber becomes high far from a design value, 
or the failure of the long-term physical-properties value of a rubber member, for example, weatherability, 
falling sharply occurs. Moreover, if it is in the addition to a resinous principle, gel etc. occurs with formation 
of a resin member, suitable shaping becomes difficult or the mechanical strength of a resin member falls. 
Furth ermore, the added vulcanization activator oozes from a resin member (my great), and may carry out. 
[0086] Therefore, as for exceeding 10 weight sections to the add-in-material-ed (rubber or resin) 100 
weight section, preferably [ addition / even if addition of a vulcanization activator is addition to a rubber 
component and it is addition to a resinous principle ], the addition more than 5 weight sections needs to 
require cautions, and needs to consider the effect on add-in materia|-ed in advance. In order to obtain 
sufficient bonding strength of a rubber member and a resin member, without considering special at the 
effect on add-in material-ed The addition of a vulcanization activator receives the rubber 100 weight 
section, when add-in material-ed is rubber. It is below 2 weight sections, for example. 0.1 - 1.9 weight 
section (for example, 0.5 - 1 .9 weight section) extent, and when add-in materiaHed is resin, they are below 
5 weight sections, for example, 0.1 - 5 weight section (for example. 3-5 weight section) extent, to the 
resin 100 weight section. 

[0087] When adding a vulcanization activator to rubber, in addition, the rate of a radical generating agent 
and a vulcanization activator For example, the former/latter = 20/[ 0.3/1 - ] 1 (for example, 0.5 / 1 - 
20/1) (weight ratio) extent. 0.4-/1 -15/may be 10/[ 0.5/1 - ] 1 (for example. 2/1 - 10/1) (weight ratio) 
extent still more preferably preferably 1 (for example, 1 / 1 - 15/1) (weight ratio) extent. 
[0088] In addition, it is not necessary to necessarily blend a vulcanization activator with a rubber 
constituent and/or a resin constituent, and it may be applied to the plane of composition of a rubber 
member and/or a resin member so that it may mention later. 

[0089] (Vulcanization assistant) In this invention, in order to raise the effectiveness of adhesion, a 
vulcanization assistant may be used further. Junction of a rubber member and a resin member can be 
strengthened more by adding a vulcanization assistant depending on the class of rubber or resin. A 
vulcanization assistant may be added for both components that what is necessary is just to add for one of 
components at least among an unvulcanized rubber (or unvulcanized-rubber constituent) and 
thermoplastics (or resin constituent). Usually, a vulcanization assistant is added to thermoplastics in many 
cases. 

[0090] A vulcanization assistant can be chosen according to the class of resin or rubber. For example, the 
oligomer of thermoplastics given in the term of aforementioned (1) - (8) (For example, with a number 
average molecular weight [. such as oligomer of said polyamide system resin, and oligomer of said polyester 
system resin, ] of about 100 to 1000 oligomer) etc., Polyamine (for example, polyamine given in the term of 
the aforementioned (2) polyester system resin) Polyols (for example, polyols given in the term of the 
aforementioned (2) polyester system resin) A compound, the poly isocyanate, etc. which have a multiple- 
valued carboxylic acid or its acid anhydride, the compound that has two or more aldehyde groups, an epoxy 
compound, nitrogen content resin (amino resin etc.), a methylol radical, or an alkoxy methyl group can be 
illustrated. These vulcanization assistants are independent or may be used combining two or more sorts. 
[0091] A desirable vulcanization assistant can illustrate the compound (for example, oligomer of said 
polyamide system resin, oligomer of said polyester system resin, etc.) which has an active hydrogen atom 
in [ an average of two or more ] a monad among the activity atoms expressed with said formula (1), for 
example, the oligomer of thermoplastics given in the term of aforementioned (1) - (8), and said polyamine. 
[0092] the rate of a vulcanization assistant — for example, rubber and/or the resin 100 weight section — 
receiving — 0.1 - 30 weight section — desirable — 0.5 - 20 weight section — it is 1 - 15 weight section 
extent still more preferably. 

[0093] (Other additives) Various additives, for example, a filler, a plasticizer or a softener, a covulcanization 
agent, antioxidants (metallic oxides, such as a zinc oxide etc.) (a heat aging inhibitor, anti-ozonant, an 
antioxidant, ultraviolet ray absorbent, etc.). a tackifier, processing aid, lubricant (stearin acid, a stearin acid 
metal salt, wax, etc.). a coloring agent, a foaming agent, a dispersant. a flame retarder, an antistatic agent, 
etc. may be blended with said rubber constituent if needed. 

[0094] For example, a powder-like filler or reinforcing agents (a mica. clay, talc, silicic acids, a silica, a 
calcium carbonate, a magnesium carbonate, carbon black, ferrite, etc.), a fibrous filler, or a reinforcing agent 
(inorganic fibers, such as organic fiber, such as rayon, nylon, Vinylon, and aramid, a carbon fiber, and a glass 



fiber) is contained in said filler (or reinforcing agent). 

[0095] As a plasticizer, especially as long as plasticity can be given to a rubber constituent, it is not 
restricted, but the softeners (vegetable oil, such as linolic acid, oleic acid, castor oil, and palm oil; straight 
mineral oil, such as paraffin, process oil, and an extender etc.) of common use, plasticizers (phthalic ester, 
aliphatic series dicarboxylic acid ester, a sulfur content plasticizer, polyester system polymer plasticizer. 
etc.), etc. can be used. 

[0096] the content of a filler — the rubber 100 weight section — receiving — for example, 0 - 300 weight 
section extent — desirable — 0 - 200 weight section extent — you may be 0 - 100 weight section extent 
still more preferably, the content of a plasticizer or a softener — the rubber 100 weight section — 
receiving — for example. 0 - 200 weight section extent — desirable — 0 - 150 weight section extent — 
you may be 0 - 120 weight section extent still more preferably, moreover, the content of a covulcanization 
agent, an antioxidant, a processing agent or lubricant, a coloring agent, etc. — an effective dose — it is — 
****ing — for example, the content of a covulcanization agent — the rubber 100 weight section — 
recejving — 0-20 weight section extent — desirable — 0.5 - 1 5 weight section extent — you may be 1 - 
10 weight section extent still more preferably. 

[0097] In this invention, since the thermoplastics and rubber which contain an activity atom by 
predetermined concentration are combined, the resin member which consisted of thermoplastics, and the 
rubber member which consisted of vulcanized rubber can be joined in broad combination, and the junction 
can be made more certainly and firm by making a vulcanization activator live together if needed further. 
Therefore, especially the combination of thermoplastics and rubber is not limited, for example, can illustrate 
following combination (a) - (h). 

[0098] (a) Polyamide system resin and combination (b) polyamide system resin with the unvulcanized 
rubber which has not denaturalized by the carboxyl group or the acid-anhydride radical, including a radical 
generating agent, A radical generating agent and the polyfunctional vulcanization activator (for example, 
trifunctional or the polyfunctional vulcanization activator beyond it) of two or more organic functions are 
included, and, combination, i.e., this invention, with the unvulcanized rubber which does not contain an 
alkoxysilane compound Native rubber (for example, rubber which has not denaturalized by the carboxyl 
group / acid-anhydride radical) can be used as an unvulcanized rubber, without using a reaction with the 
amino group of polyamide system resin, the carboxyl group of rubber, or an acid-anhydride radical. 
Therefore, the applicability of polyamide system resin (for example, aliphatic series polyamide system resin) 
and rubber is greatly expandable. 

[0099] (c) The aromatic polyester system resin which has an amino group and an oxy-alkylene group. 
Combination (d) polyacetal system resin with the unvulcanized rubber containing a radical generating agent. 
Combination (e) polyphenylene ether system resin with the unvulcanized rubber containing a radical 
generating agent. Combination (f) polysulfide system resin with the unvulcanized rubber containing a radical 
generating agent and a vulcanization activator. A combination (g) polypropylene regin with the unvulcanized 
rubber containing a radical generating agent. Combination (h) polyurethane system resin with the 
unvulcanized rubber containing a radical generating agent In such combination the combination of 
combination (i) thermoplastic elastomer with the unvulcanized rubber containing a radical generating agent, 
and the unvulcanized rubber containing a radical generating agent — As a radical generating agent, organic 
peroxide is desirable, and two organic functions or polyfunctional vulcanization activators (especially 
trifunctional or polyfunctional (meta) acrylate etc.) are desirable as a vulcanization activator. 
[0100] In [manufacture approach of complex] this invention, the complex which the resin member 
constituted with thermoplastics and the rubber member which consisted of vulcanized rubber joined is 
manufactured by using combining said thermoplastics and the unvulcanized rubber containing a radical 
generating agent. This complex can manufacture said molded rubber material by vulcanizing or constructing 
a bridge while it contacts shaping resin material and molded rubber material and fabricating it. 
[0101] In addition, said shaping resin material may be the resin constituent which consisted of 
thermoplastics, and may be a resin member (or resin Plastic solid) fabricated beforehand. Moreover, 
especially as long as said molded rubber material contains non-vulcanized rubber at least, it may not be 
limited, but in the contact surface with said shaping resin material, a radical generating agent may be 
activity, it may be a non-vulcanized rubber constituent, and may be the rubber preforming object with 
which the bridge was vulcanized or constructed over the part. 

[0102] That is. while contacting the unvulcanized-rubber constituent (unvulcanized-rubber constituent 
which contains said vulcanization activator further at least preferably) which consisted of a resin 
constituent (resin constituent which contains said vulcanization activator at least preferably) which 
consisted of thermoplastics, and an unvulcanized rubber and a radical generating agent and fabricating it, 
said unvulcanized-rubber constituent may be made to vulcanize or construct a bridge, and the complex 
which the resin member and the rubber member joined may be manufactured. 



[0103] Moreover, as long as a radical generating agent does not deactivate but it is activity, one [ at least ] 
member may be beforehand fabricated among the resin member (or resin Plastic solid) and the rubber 
member (rubber Plastic solid). For example, by making a bridge vulcanize or construct, while contacting an 
unvulcanized-rubber constituent to the resin member which consisted of (1) thermoplastics and fabricating 
an unvulcanized-rubber constituent On the rubber preforming object with which complex could be 
manufactured, it reserve-vulcanized, or the bridge was constructed, and (2) rubber constituent was 
fabricated Said resin constituent is contacted, complex may be manufactured by fabricating a resin 
constituent and complex may be manufactured by contacting the rubber preforming object with which the 
bridge was vulcanized or constructed and the rubber constituent was fabricated by the resin member 
which consisted of (3) thermoplastics. In addition, the radical generating agent of said rubber preforming 
object may be the rubber preforming object with which the radical generating agent remained in the 
contact surface with shaping resin material that what is necessary is just activity at least. 
[0104] To the approach of this invention, more specifically, fabricating a resin constituent and an 
unvulcanized-rubber constituent, respectively A resin constituent and an unvulcanized-rubber constituent 
are made to contact or join by the forming process. The approach (single step method) of joining or pasting 
up a resin member and a vulcanized-rubber member, and the resin member and unvulcanized-rubber 
constituent fabricated beforehand are contacted. The approach (two steps law) of making a bridge 
vulcanizing or constructing, fabricating an unvulcanized-rubber constituent, and joining or pasting up a resin 
member and a vulcanized-rubber member, and the resin member fabricated beforehand. Contact the rubber 
preforming object which fabricated the unvulcanized-rubber constituent to the middle (part vulcanization or 
bridge formation), a rubber preforming object is made to vulcanize or construct a bridge further, and the 
method (three steps law) of joining or pasting up a resin member and a vulcanized-rubber member etc. is 
included. 

[0105] a desirable approach — a single step method — and two steps (especially two steps law) of law are 
included. In a single step method, the multi-color molding machines (a multicolor injection molding machine, 
multilayer extrusion machine, etc.) of common use are used, carrying out melting kneading of a resin 
constituent and the unvulcanized-rubber constituent, respectively, to the die of a predetermined 
configuration, extrusion molding can be carried out and a composite molding object can be acquired 
injection or by vulcanizing or constructing a bridge after a forming process or shaping in an unvulcanized 
rubber, for example. In addition, the resin constituent and the unvulcanized-rubber constituent may be 
intermingled in the contact interface field of a resin constituent and an unvulcanized-rubber constituent. 
[0106] Moreover, in law, the making machines (an injection molding machine, an extruding press machine, 
heat press-forming machine, etc.) of common use can be used for shaping of a resin member, and two 
steps (an injection molding machine, a press-forming machine, a transfer-molding machine, extruding press 
machine, etc.) of making machines of common use can be used for shaping of a rubber member. For 
example, a vulcanized-rubber member and a resin member may be pasted up by holding a resin member in 
the mold (or mold cavity) corresponding to the configuration of complex, injecting or extruding an 
unvulcanized-rubber constituent to this resin member, and vulcanizing or constructing a bridge in an 
unvulcanized-rubber constituent. Moreover, without using said mold (or mold cavity), when complex is 
tabular or the sheet-like member which has a two-dimensional flare, to a resin member, the laminating of 
tabular or the sheet-like unvulcanized-rubber constituent may be carried out, and complex may be 
manufactured by making a bridge vulcanize or construct. In addition, when contacting a resin member (or 
resin constituent) and an unvulcanized-rubber constituent (adhesion etc.), in order to remove a part for 
volatility and gas constituents in an unvulcanized-rubber constituent, using heat press forming, injection 
molding, etc., you may pressurize suitably and pressing may be carried out under a reduced pressure 
ambient atmosphere. 

[0107] vulcanization or bridge formation temperature (or virtual junction temperature of a rubber member 
and a resin member) — for example, 1 00-230-degree C 70-250 degrees C can be preferably chosen from 
the range of about 150-220 degrees C still more preferably, the pressure which acts between rubber/resin 
— for example, it can choose from the range of 2 - lOOMPa extent still more preferably one to 150 MPa 
preferably zero to 350 MPa. 

[0108] In addition, in manufacture of complex, one [ which was chosen from non-vulcanized silicone rubber 
and thermoplastics / at least ] component may contain vulcanization activators (for example, 
polymerization nature compound which has said two or more polymerization nature machines), and 
vulcanization assistants, such as for example, said polyamine. Usually, a vulcanization assistant is added to 
thermoplastics in many cases. 

[0109] Moreover, as mentioned above, although a vulcanization activator is usually blended with an 
unvulcanized-rubber constituent (or rubber member) and/or a resin constituent, it makes said vulcanization 
activator (it is said vulcanization assistant further by the need) placed between the approaches of this 



invention at least in the contact surface (or plane of composition) of said shaping resin material and said 
molded rubber material, hot forming is carried out, and the method of manufacturing the complex which the 
resin member and the rubber member joined is also included. 

[0110] Furthermore, a vulcanization activator (it is said vulcanization assistant further by the need) is made 
to be placed between the contact surfaces (or plane of composition) of the resin member which consisted 
of thermoplastics, and a vulcanized-rubber member at least, hot forming is carried out to the approach of 
this invention, a resin member and a rubber member are joined to it, and the method of manufacturing 
complex is also included in it. You may be the rubber member which it did not need to set to this approach, 
and the vulcanized-rubber member did not necessarily need to vulcanize or construct a bridge by radical 
generating agents (organic peroxide etc.). and was vulcanized by the sulfur system vulcanizing agent. By 
the desirable approach, the combination of the shaping member of said thermoplastics and the shaping 
member of.said unvulcanized-rubber constituent, i.e., the resin member which consisted of said 
thermoplastics, and the vulcanized-rubber member from the unvulcanized-rubber constituent which 
consisted of a radical generating agent and an unvulcanized rubber at least may be combined. 
[01 1 1] furthermore, the radical which consisted of a radical generating agent and a vulcanization activator 
(it is said vulcanization assistant further by the need) that what is necessary is just to make the paint 
which contains a vulcanization activator (it is said vulcanization assistant further by the need) at least 
placed between the planes of composition of a resin member and a vulcanized-rubber member by spreading 
etc. — the activity paint may be made to intervene The amount of the paint in the contact surface or the 
plane of composition of a resin member and a vulcanized-rubber member may be about two 1-5 g/m 
about two 0.5 - 5 g/m especially preferably about two 0.1 - 10 g/m. 

[01 12] By making said paint intervene and heating a resin member and a vulcanized-rubber member 
(especially heating pressurization), the complex the resin member and the vulcanized-rubber member 
carried out [ complex ] junction unification is obtained. Whenever [ stoving temperature ], and a pressure 
can be chosen from the same range as the temperature of said vulcanization or bridge formation, and a 
pressure. 

[01 13] Moreover, after processing the front face of a resin member with the solvent made to dissolve or 
swell this resin member (processing by spreading, immersion, etc.), it is also effective to contact the 
processing side and unvulcanized-rubber constituent of said resin member, as a solvent — the class of 
resin member — responding — hydrocarbons (aliphatic hydrocarbon, such as a hexane and an octane, — ) 
Aromatic hydrocarbon, such as alicycle group hydrocarbons, such as a cyclohexane, toluene, and a xylene, 
alcohols (alcohol, such as isopropanol, a butanol, and a cyclohexanol, — ) Halo alkyi alcohol, such as 
tetrafluoro ethanol and hexafluoro isopropanol. phenols and organic acids (a phenol, cresol, etc.) (a formic 
acid and an acetic acid — ) ester (ethyl acetate — ), such as trifluoroacetic acid and a trichloroacetic acid 
Ketones (an acetone, a methyl ethyl ketone, methyl isobutyl ketone, etc.). such as butyl acetate It can 
choose from ether, sulfoxides (dioxane. diethylether. tetrahydrofuran. etc.). amides (dimethyl sulfoxide etc.) 
(dimethylformamide, dimethylacetamide, etc.). these partially aromatic solvents, etc. suitably. 
[01 14] For example, what is necessary is to mix with the independent or usual organic solvent to the 
contact surface with a rubber member, and just to apply phenols, organic acids (a phenol, cresol, etc.) 
(formic acid etc.). ketones, alcohols (hexafluoroacetone etc.) (hexafluoro isopropyl alcohol etc.). etc. to it, 
when resin is polyamide resin. Moreover, for example, when resin is polyphenylene ether resin, 
hydrocarbons, ketones (toluene etc.), ether (an acetone, a methyl ethyl ketone, hexafluoroacetone, etc.). 
amides (tetrahydrofuran etc.) (dimethylformamide etc.). alcohols (hexafluoro isopropyl alcohol etc.), etc. can 
be illustrated as a solvent or a swelling agent. 

[0115] In addition, after processing with said solvent, even if washing, desiccation, etc. remove a solvent 
from a resin member, a vulcanized-rubber member and a resin member are firmly joinable by contacting the 
processing side and unvulcanized-rubber constituent of said resin member. 

[01 16] Thus, the obtained complex is pasted up by reinforcement with them with vulcanization. [ a rubber 
member, a remarkable resin member, and ] [ high ] Therefore, the property of thermoplastics and the 
property of rubber can be discovered effectively and it can use advantageously as various members, such 
as various applications (an oscillating absorption bush, a spring plate, a door-lock member, radiator 
mounting, etc.), for example, the components for automobiles, a rubber vibration insulator, a bulb, and an 
electric plug. 
[0117] 

[Effect of the Invention] In this invention, without using adhesives, in order to combine the thermoplastics 
which contains the hydrogen atom or sulfur atom which has a specific orbital interaction energy coefficient 
by predetermined concentration, and the unvulcanized rubber containing a radical generating agent, in 
broad combination, resin and rubber can be pasted up directly and firmly, and complex with high bond 
strength can be obtained. 



[0118] 

[Example] This invention is not limited by these examples although this invention is explained more below 
at a detail based on an example. In addition, in the example and the example of a comparison, the following 
resin constituents and rubber constituents were used. 
[0119] [Resin constituent (A) - (J)] 

The following resin constituent (A1-A6) was prepared using a polyamide 612 (polycondensation object of a 
hexamethylenediamine and dodecane dicarboxylic acid) as resin constituent A1 - A6 thermoplastics. In 
addition, count of M0PACPM3 was performed based on the following base unit. 

[0120] NH2- 6-NH-C (CH2) (=0)- The hexamethylenediamine of the specified quantity is added in the 80 % 
of the weight water solution of salts of a hexamethylenediamine and dodecane dicarboxylic acid. (CH2) 10- 
C(=0)-OH resin constituent (A1): — polyamide 612 (NH2 end / COOH end = 9/1 (mole ratio)) independent 
(preparation approach): — It heated under pressurization (17.5kg/cm2) in the autoclave which carried out 
the nitrogen purge (220 degrees C), and with nitrogen gas, the moisture in a system was required for 4 
hours, and it discharged out of the system. After having required 1 hour after that, carrying out the 
temperature up (275 degrees C) gradually and eliminating the residue of moisture out of a system, the 
internal pressure of an autoclave was returned to ordinary pressure, and the polyamide 612 was obtained 
after cooling. The obtained polymers were ratio =9/1 of the molecular-weight (Mn) abbreviation 20000, an 
amine end, and a carboxyl terminus. This polymer was independently used as the resin constituent (A1). 
[0121] Resin constituent (A2): Polyamide 612 (NH2 end / COOH end = 9/1 (mole ratio)) 50 % of the weight 
(the preparation approach) of 50 % of the weight carbon staple fibers: The carbon fiber of a resin 
constituent (A1) and this weight was kneaded with the biaxial extruder, and it considered as the resin 
constituent (A2). 

[0122] Resin constituent (A3): Polyamide 612 (NH2 end / COOH end = 9/1 (mole ratio)) 12-% of the weight 
soft ferrite 88 % of the weight (the preparation approach): The resin constituent (A1) 100 weight section 
and the soft ferrite 733 weight section were kneaded using the kneader, and it considered as the resin 
constituent (A3). 

[0123] Resin Constituent (A4):polyamide 612 (NH2 end / COOH end = 1/1 (mole ratio)) independent 
(preparation approach): — the 80 % of the weight water solution of salts of a hexamethylenediamine and 
dodecane dicarboxylic acid was heated under pressurization (17.5kg/cm2) in the autoclave which carried 
out the nitrogen purge (220 degrees C), and with nitrogen gas, the moisture in a system was required for 4 
hours, and it discharged out of the system. After having required 1 hour after that, carrying out the 
temperature up (275 degrees C) gradually and eliminating the residue of moisture out of a system, the 
internal pressure of an autoclave was returned to ordinary pressure. The polyamide 612 was obtained after 
cooling. The obtained polymers were (molecular-weight Mn) 20000-25000, and ratio =1/1 of an amine end 
and a carboxyl terminus. This polymer was independently used as the resin constituent (A4). 
[0124] Resin Constituent (A5):polyamide 612 (NH2 end / COOH end = 3/7 (mole ratio)) independent 
(preparation approach): — the resin constituent (A1) and the following resin constituent (A6) were kneaded 
using the biaxial extruder by one third of weight ratios. This was made into the resin constituent (A5) and 
was used independently. 

[0125] resin constituent (A6): ~ polyamide 612 (NH2 end / COOH end = 1/9 (mole ratio)) independent 
(preparation approach): — it heated under pressurization (17.5kg/cm2) in the autoclave which added the 
dodecane dicarboxylic acid of the specified quantity in the 80 % of the weight water solution of salts of a 
hexamethylenediamine and dodecane dicarboxylic acid, and carried out the nitrogen purge to it (220 
degrees C). and with nitrogen gas, the moisture in a system was required for 4 hours, and it discharged out 
of the system. After having required 1 hour after that, carrying out the temperature up (275 degrees C) 
gradually and eliminating the residue of moisture out of a system, the internal pressure of an autoclave was 
returned to ordinary pressure. The polyamide 612 was obtained after cooling. The obtained polymers were 
ratio =1/9 of the molecular-weight (Mn) abbreviation 20000, an amine end, and a carboxyl terminus. This 
polymer was independently used as the resin constituent (A6). 

[0126] The following resin constituent was prepared, using a polyamide 66 (polycondensation object of a 
hexamethylenediamine and an adipic acid) as the resin constituent B1 - B-2 thermoplastics (B1 - 8-2). In 
addition, count of MOPACPM3 was performed based on the following type. 

[0127] NH2-(CH2)6-NH-C(=0)-(CH2)4-C(=0)-OH resin constituent (81): ~ polyamide 66 (NH2 end / 
COOH end = 1/1 (mole ratio)) independent (preparation approach): — the combination of a monomer as a 
hexamethylenediamine and an adipic acid The polyamide 66 of ratio =1/1 of (molecular-weight Mn) 20000- 
25000, an amine end, and a carboxyl terminus was obtained by the same preparation approach as the 
above (A4), and this was independently made into the resin constituent (81). 

[0128] Resin Constituent (8-2):polyamide 66 (NH2 end / COOH end = 1/3 (mole ratio)) independent 
(preparation approach): — combination of a monomer was used as the hexamethylenediamine and the 



adipic acid, and' molecular weight (Mn) obtained the polyamide 66 of ratio =1/9 of about 20000. an amine 
end, and a carboxyl terminus by the same preparation approach as the above (A6). This polymer and a 
resin constituent (B1) were kneaded with the biaxial extruder by 62.5/37.5 of weight ratios, and it 
considered as the resin constituent (B-2). 

[0129] The following resin constituent (C1-C3) was prepared using a polyamide 6 (ring-opening- 
polymerization object of epsilon caprolactam) as resin constituent CI - C3 thermoplastics. In addition, 
count of M0PACPM3 was performed based on the following type. 

[0130] NH2-(CH2)5-C(=0)-NH-(CH2)5-C(=0)-OH resin constituent (CI): — polyamide 6 (NH2 end / 
GOGH end = 1/1 (mole ratio)) independent (preparation approach): — the 80-% of the weight water 
solution of epsilon-caprolactam under existence of a small amount of phosphoric acid It heated at 250-260 
degrees C in the autoclave which carried out the nitrogen purge, and with nitrogen gas, 4 hours was 
required and the moisture in a system was discharged out of the system. It cooled and the polyamide 6 
was obtained, after having required 1 hour after that, carrying out the temperature up (275 degrees C) 
gradually and eliminating the residue of moisture out of a system. The obtained polymers were ratio =1/1 of 
the molecular-weight (Mn) abbreviation 20000-25000, an amine end. and a carboxyl terminus. This polymer 
was independently used as the resin constituent (CI). 

[0131] resin constituent (C2): — polyamide 6 (NH2 end / COOH end = 1/3 (mole ratio)) independent 
(preparation approach): — the hexamethylenediamine of the specified quantity was added in the 80-% of 
the weight water solution of epsilon-caprolactam. and it heated at 250-260 degrees C under existence of a 
small amount of phosphoric acid in the autoclave which carried out the nitrogen purge, and with nitrogen 
gas, the moisture in a system was required for 4 hours, and it discharged out of the system. It cooled and 
the polyamide 6 was obtained, after having required 1 hour after that, carrying out the temperature up (275 
degrees C) gradually and eliminating the residue of moisture out of a system. The obtained polymers were 
ratio =9/1 of the molecular-weight (Mn) abbreviation 20000, an amine end, and a carboxyl terminus. This 
polymer was used as the resin constituent (C4). this (C4) — said resin constituent (CI) was kneaded so 
that it might become the weight ratios 37.5/62.5. and it considered as the resin constituent (C2). 
[0132] resin constituent (C3): ~ polyamide 6 (NH2 end / COOH end = 1/4 (mole ratio)) independent 
(preparation approach): — the above (CI) and the above (C4) were kneaded so that it might become the 
weight ratios 25/75, and they were used as the resin constituent (C3). 

[0133] The following resin constituent (D1-D3) was prepared using a polyamide 46 (polycondensation 
object of diamine butane and an adipic acid) as resin constituent D1 - D3 thermoplastics. In addition, count 
of M0PACPM3 was performed based on the following type. 

[0134] NH2- 4-NH-C (CH2) (=0)- 4-C (CH2) A (=0)-0H resin constituent : A polyamide 46 (D1) () [ NH2 

end / COOH end =1/1] a (mole ratio) — independent resin constituent (D2): — polyamide 46 (NH2 end / 

COOH end = 1/3 (mole ratio)) independent resin constituent (D3): — as polyamide 46 (NH2 end / COOH 

end = 1/4 (mole ratio)) independent resin constituent El - E3 thermoplastics The following resin 

constituent (E1-E3) was prepared using the polycondensation object (aromatic polyamide A5) of a 

terephthalic acid and a trimethyl hexamethylenediamine. In addition, count of MOPACPM3 was performed 

based on the following type. 

[0135] 

[Formula 1] 

CH3 CH3 CH3 

H2N"'^^"''^-^CH2-NH-C(=0)— ^^^^ 

[0136] resin constituent (El): — aromatic polyamide A5 (NH2 end / COOH end = 1/1 (mole ratio)) 
independent (preparation approach): — the combination of a monomer was acquired for the polymer of 
ratio =1/1 of (molecular-weight Mn) 20000-25000, an amine end, and a carboxyl terminus by the 
preparation approach same as a trimethyl hexamethylenediamine and a terephthalic acid as the above (A4), 
and this was independently made into the resin constituent (El). 

[0137] resin constituent (E2): — aromatic polyamide A5 (NH2 end / COOH end = 1/3 (mole ratio)) 
independent (preparation approach): — the combination of a monomer — the preparation approach same 
as a trimethyl hexamethylenediamine and a terephthalic acid as the above (A6) — molecular weight (Mn) - 
- the polymer of ratio =1/9 of about 20000, an amine end, and a carboxyl terminus was obtained, and this 
polymer was used as the resin constituent (E4). This polymer (E4) and a resin constituent (El) were 
kneaded with the biaxial extruder by 62.5/37.5 of weight ratios, and this was made into the resin 
constituent (E2). 

[0138] resin constituent (E3): — aromatic polyamide A5 (NH2 end / COOH end = 1/4 (mole ratio)) 
independent (preparation approach): — the above (El) and the above (E4) were kneaded so that it might 



become the weight ratios 25/75, and they were used as the resin constituent (E3). 

[0139] The following resin constituent (F1-F3) was prepared using the polycondensation object (aiicycle 
group polyamide A6) of dodecane dicarboxylic acid and screw (it is KISHIRU to 4-amino cycle) methane as 
resin constituent Fl - F3 thermoplastics. In addition, count of M0PACPM3 was performed based on the 
following type. 
[0140] 
[Formula 2] 





HaN— CH2--H;^^^NH-((>Q)-(CHa)to -C(=0>-OH 

[0141] resin constituent (Fl): — aiicycle group polyamide A6 (NH2 end / COOH end = 1/1 (mole ratio)) 
independent (preparation approach): — the combination of a monomer as screw (it being KISHIRU to 4- 
amino cycio) methane, and dodecane dicarboxylic acid The polymer of ratio =1/1 of (molecular-weight Mn) 
20000-25000, an amine end, and a carboxyl terminus was obtained by the same preparation approach as 
the above (A4), and this was independently made into the resin constituent (Fl). 

[0142] resin constituent (F2): — aiicycle group polyamide A6 (NH2 end / COOH end = 1/2 (mole ratio)) 
independent (preparation approach): — the combination of a monomer as screw (it being KISHIRU to 4- 
amino cycle) methane, and dodecane dicarboxylic acid the same preparation approach as the above (A6) — 
molecular weight (Mn) — the polymer of ratio =1/9 of about 20000, an amine end, and a carboxyl terminus 
was obtained, and this was made into the resin constituent (F4). this (F4) — the resin constituent (Fl) was 
kneaded with the biaxial extruder by 133.4/66.6 of weight ratios, and this was made into the resin 
constituent (F2). 

[0143] resin constituent (F3): — aiicycle group polyamide A6 (NH2 end / COOH end = 1/3 (mole ratio)) 

independent (preparation approach): — the above (F4) and the above (Fl) were kneaded with the biaxial 

extruder by 62.5/37.5 of weight ratios, and this was made into the resin constituent (F3). 

[0144] The following resin constituent (G1-G2) was prepared using PBT (polycondensation object of a 

terephthalic acid and 1 .4-butanediol), or the amine denaturation PBT (resultant of said PBT and 

hexamethylenediamine) as resin constituent G1 - G2 thermoplastics. In addition, count of M0PACPM3 was 

performed based on the following type. 

[0145] 

[Formula 3] 

PBT<©«^ : HO-(CHa)4 -0-C<<))— <x^^))— C(=0)-OH 



7 5 >^^ttP B TOa-^ : NHg -<CH^a -NH-C(=0)— ^ ^0(=0)-0-(CHa)4 -OH 

[0146] resin constituent (G1) :P BT (OH end / COOH end = 1/1 (mole ratio)) independent (preparation 
approach): — dimethyl terephthalate 14.587kg, 1,4-butanediol 6.767kg, 30g of calcium acetate, and 60g of 
antimony oxide were taught to the polymerization iron pot which has nitrogen gas installation tubing and a 
by-pass for distillation, it overheated at 180 degrees C, and nitrogen gas was supplied small quantity every. 
The temperature up was gradually started under reduced pressure stirring in the place which checked the 
outflow of a methanol, and it led to 270 degrees C and the degree of vacuum of 100Pa or less gradually. It 
took out and cooled radiationally, after checking the distillate of ethylene glycol and carrying out heating 
maintenance at 270 degrees C for 3 hours. The obtained polymer was used as the resin constituent (G1). 
[0147] resin constituent (G2): — amine denaturation PBT (NH2 end / OH end = 1/1 (mole ratio)) 
independent (preparation approach): — the methylene diamine of the above (G1), the carboxyl group 
contained in (G1), and equimolar was kneaded for 30 minutes using the kneader at 230 degrees C, and it 
considered as the resin constituent (G2). 

[0148] The resin constituent was prepared by the resin constituent H Pori (2, 5-dimethyl phenylene ether) 
(product [ made from Degussa AG AG ], VestoranlQOO) independent. In addition, count of M0PACPM3 was 
performed based on the following type. 
[0149] 
[Formula 4] 

/CH3 JCH3 yCHs 




[0150] The resin constituent was prepared by the resin constituent I polypropylene independent. In 



addition, count of M0PACPM3 was performed based on the following type. 
[0151] 

The resin constituent was prepared by CH3-CH(CH3)-CH2-CH(CH3)-CH2-CH(CH3)-CH2-CH2 (CH3) 
resin constituent J polyacetal (Polyplastics make, Duracon M90) independent. In addition, count of 
M0PACPM3 was performed based on the following type. 

[0152] The resin constituent was prepared by CH3-0-CH2-0-CH2-0-CH2-CH2-0-CH3 resin 
constituent K polyphenylene sulfide (Polyplastics make, FO TRON 0220 A9 (non-filled up elegance)) 
independent. In addition, count of M0PACPM3 was performed based on the following type. 
[0153] 

CI-C6H4-S-C6H4-S-C6H4-CI resin and a vulcanization activator were blended at a predetermined rate, 
and the resin constituent (L-N) was prepared. 

[0154] The resin constituent LI - L2 resin constituent : (LI) (i) Polyamide 612 (NH2 end / COOH end = 
1/1 (mole ratio)) The 100 weight sections (ii) Vulcanization activator (Trimethylolpropane tri-methacrylate) 
Three weight sections resin constituent : (L2) (i) Polyamide 612 (NH2 end / COOH end = 1/9 (mole ratio)) 
The 100 weight sections (ii) Vulcanization activator (Trimethylolpropane tri-methacrylate) Three weight 
sections resin constituent Ml - M2 resin constituent : (Ml) (i) Polyamide 6 (NH2 end / COOH end = 1/i 
(mofe ratio)) 100 weight sections (ii) vulcanization activator (N, N' - 1, 3-phenylenedimaleimide) The 3 
weight sections resin constituent (M2):(i) polyamide 6 (NH2 end / COOH end = 1/4 (mole ratio)) 100 weight 
section (ii) vulcanization activator (N, N' - 1. 3-phenylenedimaleimide) As 3 weight sections resin 
constituent N1 - N2 thermoplastics The following resin constituent (N1-N2) was prepared using the 
polycondensation object (said alicycle group polyamide A6) of dodecane dicarboxylic acid and screw (it is 
KISHIRU to 4-amino cycle) methane. 

[0155] Resin constituent (N1): (i) alicycle group polyamide A6 (NH2 end / COOH end = 1/1 (mole ratio)) 
100 weight section (ii) vulcanization activator (triallyl isocyanurate) Three weight section resin constituent 
(N2): Alicycle group polyamide A6 (NH2 end / COOH end = 1/2 (mole ratio)) 

The 100 weight sections (ii) — vulcanization activator (triallyl isocyanurate) Five weight sections resin 
constituent 01 - 02 resin constituent : (01) (i) PBT (OH end / COOH end = 1/1 (mole ratio)) The 100 
weight sections (ii) Vulcanization activator (Trimethylolpropane tri-methacrylate) 3 weight section resin 
constituent (02): (i) amine denaturation PBT (NH2 end / OH end = 1/1 (mole ratio)) 100 weight sections 
(ii) vulcanization activator (trimethylolpropane tri-methacrylate) The 3 weight sections [unvulcanized- 
rubber constituent (R)] following component is blended at a predetermined rate. The unvulcanized-rubber 
constituent (R1-R10) was prepared. 

[0156] Rubber constituent R1 (i) rubber The 100 weight sections (ethylene propylene diene rubber (product 
[ made from DSM ], Kel Tan 509x100, 8.2 % of the weight of diene contents) 90 weight section, poly 
octenylene rubber (product [ made from Degussa ], Vestenamer8012) 10 weight section) 
(ii) — filler [carbon black (FEF)] 0 weight section (v) plasticizer One weight section (iii) radical generating 
agent [organic peroxide (dicumyl peroxide)] (the Idemitsu Kosan make — ) Five weight sections (iv) 
vulcanization activator Diana process oil — the NM-68 100 weight section (vi) zinc-oxide 100 weight 
section Five weight sections (vii) stearin acid (ethylene propylene diene rubber (the product made from 
DSM --)) One weight section rubber constituent R2 (i) rubber Kel Tan 509x100, 90 8.2 % of the weight 
weight sections of diene contents, the poly octenylene rubber (product [ made from Degussa ], 
Vestenamer8012) 10 weight section 

(ii) — filler [carbon black (FEF)] 1 weight section (iii) radical generating agent [organic peroxide (dicumyl 
peroxide)] 1 weight section (v) plasticizer Five weight sections (iv) vulcanization activator 
(trimethylolpropane tri-methacrylate) (the Idemitsu Kosan make — ) Diana process oil — the NM-68 100 
weight section (vi) zinc-oxide 100 weight section Five weight sections (vii) stearin acid (ethylene propylene 
diene rubber (the product made from DSM — )) One weight section rubber constituent R3 (i) rubber Kel 
Tan 509x100, 90 8.2 % of the weight weight sections of diene contents, the poly octenylene rubber (product 
[ made from Degussa ], Vestenamer8012) 10 weight section 

(ii) — filler [carbon black (FEF)] 2 weight section (v) plasticizer One weight section (iii) radical generating 
agent (organic peroxide (dicumyl peroxide)) (the Idemitsu Kosan make — ) Five weight sections (iv) 
vulcanization activator (butanediol dimethacrylate) the Diana process oil NM-68 100 weight section 100 
weight sections (vi) zinc oxide (ethylene propylene diene rubber (the product made from DSM — )) Five 
weight sections (vii) stearin acid One weight section rubber constituent R4 (i) rubber Kel Tan 509x100, 90 
8.2 % of the weight weight sections of diene contents, the poly octenylene rubber (product [ made from 
Degussa ], Vestenamer8012) 10 weight section 

(ii) — filler [carbon black (FEF)] 1 weight section (v) plasticizer One weight section (iii) radical generating 
agent (tetramethylthiuramdisulfide) (the Idemitsu Kosan make — ) Three weight sections (iv) vulcanization 
activator (trimethylolpropane tri-methacrylate) the Diana process oil NM-68 100 weight section 100 weight 



sections (vi) zinc oxide (the natural rubber 60 weight section — ) Five weight sections (vii) stearin acid One 
weight section rubber constituent R5 (i) rubber The ethylene propylene diene rubber (product [ made from 
DSM ]. Kel Tan 509x100, 8.2 % of the weight of diene contents) 35 weight section, the poly octenylene 
rubber (product [ made from Degussa ], Vestenamer8012) 5 weight section 

(ii) — filler [carbon black (FEF)] 0 weight section (v) plasticizer One weight section (Hi) radical generating 
agent [organic peroxide (dicumyl peroxide)] (the Idismitsu Kosan make — ) Five weight sections (iv) 
vulcanization activator the Diana process oil NM-68 100 weight section 100 weight sections (vi) zinc oxide 
(the natural rubber 60 weight section — ) Five weight sections (vii) stearin acid One weight section rubber 
constituent R6 (i) rubber The ethylene propylene diene rubber (product [ made from DSM ], Kel Tan 
509x100, 8.2 % of the weight of diene contents) 35 weight section, the poly octenylene rubber (product 
[ made from Degussa ], Vestenamer8012) 5 weight section 

(ii) — filler [carbon black (FEF)] 1 weight section (iii) radical generating agent [organic peroxide (dicumyl 
peroxide)] 1 weight section (v) plasticizer Five weight sections (iv) vulcanization activator 
(triraethylolpropane tri-methacrylate) (the Idemitsu Kosan make — ) Diana process oil NM-68 
("Zetpol31 10" — ) 100 weight sections (vi) zinc oxide Five weight sections (vii) stearin acid One weight 
section rubber constituent R7(i) hydrogenation nitrile rubber (HNBR) the Nippon Zeon Co., Ltd. make — 
100* weight sections (ii) filler [carbon black (N550)] 50 weight section (iii) radical generating agent (1.3- 
screw (t-butylperoxy isopropyl) benzene) Three weight sections (iv) vulcanization activator 0 weight 
section (v) plasticizer (dibutyl methylene bisthioglycolate) ("ZetpolS1 10" — ) Ten weight sections (vi) zinc 
oxide Zero weight section (vii) stearin acid Zero weight section rubber constituent R8(i) hydrogenation 
nitrile rubber (HNBR) Nippon Zeon Make — 100 weight sections (ii) filler [carbon black (N550)] 50 weight 
section (iii) radical generating agent (1. 3-screw (t-butylperoxy isopropyl) benzene) Three weight sections 
(iv) vulcanization activator (N. N' - 1 , 3-phenylenedimaleimide) 4 weight section (v) plasticizer (dibutyl 
methylene bisthioglycolate) (Dai El "G920" — ) Ten weight sections (vi) zinc oxide Zero weight section (vii) 
stearin acid Zero weight section rubber constituent R9 (i) fluororubber (FPM) 100 weight sections (ii) filler 
0 weight section (v) plasticizer Zero weight section (iii) radical generating agent (dicumyl peroxide) (the 
Idemitsu Kosan make — ) Three weight sections (iv) vulcanization activator [ by Daikin Industries, LTD. ] 
Diana process oil NM-680 weight section (vi) zinc oxide (Dai El "G920" — ) Zero weight section (vii) stearin 
acid Zero weight section rubber constituent RIO (i) fluororubber (FPM) 100 weight sections (ii) filler 4 
weight section (v) plasticizer Zero weight section (iii) radical generating agent (dicumyl peroxide) (the 
Idemitsu Kosan make — ) Three weight sections (iv) vulcanization activator (triallyl isocyanurate) [ by 
Daikin Industries. LTD. ] Diana process oil NM-68 Zero weight section (vi) zinc oxide Zero weight section 
(vii) stearin acid Injection molding of said resin constituent is carried out. 0 weight section examples 1-147 
and the examples 1-77 of a comparison — Complex was manufactured by arranging the obtained resin 
member (plate-like, size 100mmx100mmx4mm) in a die, carrying out iryection molding of said unvulcanized- 
rubber constituent to the front face of a shaping resin member, and vulcanizing or constructing a bridge for 
20 minutes by the temperature of 180 degrees C, and pressure 20MPa. About the obtained complex, the 
bond strength of a resin member and a rubber member was measured by the friction test, and it evaluated 
in accordance with the following criteria. 
[0157] 

A: 0 which has pasted up very firmly and carries out cohesive failure and which has been firmly pasted up 
although carried out B:interfacial peeling : the result in which a resin member and a rubber member 
exfoliate easily in an interface is shown in Table 1. In addition, front Naka and "the number of an activity 
atom" show the number of the activity atom in the thermoplastics monad obtained by count of 
M0PACPM3 (S>=0.006). In addition, in said count, Ec could be -8eV or -6eV (when a radical generating 
agent is tetramethylthiuramdisulfide). (when a radical generating agent is organic peroxide) 
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[0168] Since the resin which has two or more activity atoms is used, in the example, resin and rubber can 
be firmly pasted up irrespective of the class of rubber, so that clearly from Tables 1-10. 
[0169] In the combination of rubber constituent R1 -/resin A5 (PA612) whose evaluation of example 148 
bonding strength was 'B solvent processing investigated effectiveness. That is, paper (Product made 
from KURESHIA, "KIMUWAIPU wiper S-200") was horizontally folded once in length 3 times, the point of 
this was soaked in the solvent (hexafluoro isopropanol), and the plane of composition of the test piece 
(plate-like, size 100mmx100mmx4mm) of resin A5 (PA612) was wiped lightly. In addition, it checked that 
the toilet was carried out by judging visually whether the front face of a test piece has got wet with the 
solvent. After the toilet, left the test piece for 5 minutes, rinsed it. it was made to dry with a 100-degree C 
reduced-pressure-drying machine for 5 hours, and the adhesion test was presented. And complex was 
manufactured like the above-mentioned example 1 using the test piece and the unvulcanized-rubber 
constituent. About the obtained complex, when the bond strength of a resin member and a rubber member 
was measured by the friction test, the bonding strength of complex improved to evaluation "A." 
[0170] Complex was manufactured like the example 148 except replacing with example 149 hexafluoro 
isopropanol and wiping the plane of composition of a test piece using the metacresol. About the obtained 
complex, when the bond strength of a resin member and a rubber member was measured by the friction 
test, the bonding strength of complex improved to evaluation "A." 

[0171] Complex was manufactured like the example 148 except evaluation of example 150 bond strength 
wiping the plane of composition of the test piece (plate-like, size 100mmx100mmx4mm) of Resin H (m- 
PPE) with the metacresol in the combination of the rubber constituent R1 -/resin H (m-PPE) which was 
B. About the obtained complex, when the bond strength of a resin member and a rubber member was 
measured by the friction test, the bonding strength of complex improved to evaluation "A." 
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[Claim(s)] 

[Claim 1] 

Complex which the vulcanized-rubber member which is characterized by providing the following, and which 
was generated with vulcanization of a non-silicone system unvulcanized rubber and the resin member 
which consisted of thermoplastics Joined directly The vulcanized-rubber member vulcanized with organic 
peroxide (i) Thermoplastics which has at least an average of two sulfur atoms of the radical chosen from 
the hydrogen atom of the radical chosen from the amino group, an imino group, the sulfhydryl group, the 
methyl group, the methylene group, and the methylidyne radical or (ii) thio radical, the sulfhydryl group, the 
alkylthio group, and the sulfinyl group in a monad 

However, the aliphatic series polyamide system resin with which the above-mentioned combination has (1) 
amino group, Combination with a carboxyl group or an acid-anhydride radical content unvulcanized rubber, 
and (2) aliphatic-series polyamide system resin. When (4) thermoplastics is polyamide system resin 
excluding the combination of combination with the unvulcanized rubber containing a silane compound, (3) 
epoxy-group content resin, and a carboxyl group or an acid-anhydride radical content unvulcanized rubber. 
Including a vulcanization activator polyfunctional in an unvulcanized rubber, when (5) thermoplastics is 
polyphenylene ether system resin, an unvulcanized rubber shall contain a vulcanization activator. 
[Claim 2] 

Complex according to claim 1 whose thermoplastics is at least one sort of thermoplastics chosen from 
polyamide system resin, polyester system resin, polyether system resin, polyolefine system resin, 
polyurethane system resin, and thermoplastic elastomer. 
[Claim 3] 



Complex according to claim 1 with which thermoplastics was chosen from aliphatic series polyamide 
system resin, aromatic polyester system resin, polyacetal system resin, polyphenylene ether system resin, 
polysulfide system resin, polyolefine system resin, polyurethane system resin, a polyamide system 
elastomer, the polyester system elastomer, the polyurethane system elastomer, the polystyrene system 
elastomer, and the polyolefine system elastomer and which is a kind at least 
[Claim 4] 

Complex according to claim 1 with which rubber was chosen from diene system rubber, olefin system 
rubber, acrylic rubber, a fluororubber, and urethane system rubber and which is a kind at least. 
[Claim 5] 

Complex of organic peroxide according to claim 1 which is 1 - 10 weight section to the unvulcanized- 
rubber 100 weight section comparatively. 
[Claim 6] 

Complex according to claim 1 with which one [ at least ] component contains a vulcanization activator 
among an unvulcanized rubber and thermoplastics. 
[Claim 7] 

Complex according to claim 6 whose vulcanization activator is the organic compound which has at least 
two polymerization nature unsaturated bonds in a monad. 
[Claim 8] 

Complex of a vulcanization activator according to claim 6 which is 0.1-10 weight section to one [ at 
least ] component 100 weight section comparatively among an unvulcanized rubber and thermoplastics. 
[Claim 9] 

Complex according to claim 1 with which thermoplastics contains a vulcanization assistant. 
[Claim 10] 

Complex of a vulcanization assistant according to claim 9 which is 0.1 - 30 weight section to the 
thermoplastics 100 weight section comparatively. 
[Claim 11] 

Complex according to claim 1 which consists of following combination. 

(a) Combination of polyamide system resin and the unvulcanized rubber which has not denaturalized by the 
carboxyl group or the acid-anhydride radical 

(b) Combination of polyamide system resin and the unvulcanized rubber which does not contain an 
alkoxysilane compound, including organic peroxide and a polyfunctional vulcanization activator 

(c) Combination of the aromatic polyester system resin which was chosen from the amino group and an 
oxy-alkylene group and which has a kind at least, and the unvulcanized rubber containing organic peroxide 

(d) Combination of polyacetal system resin and the unvulcanized rubber containing organic peroxide 

(e) Combination of polyphenylene ether system resin and the unvulcanized rubber containing organic 
peroxide and a vulcanization activator 

(f) Combination of polysulfide system resin and the unvulcanized rubber containing organic peroxide 

(g) Combination of a polypropylene regin and the unvulcanized rubber containing organic peroxide 

(h) Combination of polyurethane system resin and the unvulcanized rubber containing organic peroxide 

(i) Combination of thermoplastic elastomer and the unvulcanized rubber containing organic peroxide 
[Claim 12] 

Complex which the vulcanized-rubber member generated by vulcanizing a non-silicone system 
unvulcanized rubber with organic peroxide and the resin member which consisted of thermoplastics are the 
complex Joined directly, and consists of one combination of following (a) - (h). 

(a) Combination in which it is combination with the unvulcanized rubber which does not denaturalize by the 
polyamide system resin of the end amino group and an end carboxyl group which is the former / latter 
=50 / 50 - 100/0 (mole ratio) comparatively, and a carboxyl group or an acid-anhydride radical, and does 
not contain a silane compound, and said unvulcanized rubber contains organic peroxide and a polyfunctional 
vulcanization activator 

(b) Combination of the aromatic polyester system resin which has an amino group, and the unvulcanized 
rubber containing organic peroxide 

(c) Combination of polyacetal system resin and the unvulcanized rubber containing organic peroxide 

(d) Combination of polyphenylene ether system resin and the unvulcanized rubber containing organic 
peroxide and a vulcanization activator 

(e) Combination of polysulfide system resin and the unvulcanized rubber containing organic peroxide 

(f) Combination of a polypropylene regin and the unvulcanized rubber containing organic peroxide 

(g) Combination said whose thermoplastics it is the combination of the thermoplastics containing a 
vulcanization activator, and the unvulcanized rubber containing organic peroxide, and is the polyamide 
system resin of the end amino group and an end carboxyl group which is the former / latter =50 / 50 - 



100/0 (mole ratio) comparatively, the aromatic polyester system resin which has an amino group, 
polyacetal system resin, polyphenylene ether system resin, polysulfide system resin, and at least one sort 
of thermoplastics chosen from the polypropylene regin 

However, in the above-mentioned combination (g). when it is the unvulcanized rubber which an 
unvulcanized rubber does not denaturalize by the carboxyl group or the acid-anhydride radical, but 
contains a vulcanization activator, excluding a silane compound when thermoplastics is polyamide system 
resin and thermoplastics is polyphenylene ether system resin, an unvulcanized rubber shall contain a 
vulcanization activator. 

(h) Combination said whose thermoplastics it is the combination of the thermoplastics containing a 
vulcanization assistant, and the unvulcanized rubber containing organic peroxide, and is the polyamide 
system resin of the end amino group and an end carboxyl group which is the former / latter =50 / 50 - 
100/0 (mole ratio) comparatively, the aromatic polyester system resin which has an amino group, 
polyacetal system resin, polyphenylene ether system resin, polysulfide system resin, and at least one sort 
of thermoplastics chosen from the polypropylene regin 

However, in the above-mentioned combination (h), when it is the unvulcanized rubber which an 
unvulcanized rubber does not denaturalize by the carboxyl group or the acid-anhydride radical, but 
contains a vulcanization activator, excluding a silane compound when thermoplastics is polyamide system 
resin and thermoplastics is polyphenylene ether system resin, an unvulcanized rubber shall contain a 
vulcanization activator. 
[Claim 13] 

Complex which the vulcanized-rubber member generated by vulcanizing a non-silicone system 
unvulcanized rubber with organic peroxide and the resin member which consisted of thermoplastics are the 
complex joined directly, and consists of one combination of following (a) - (c). 

(a) Combination which is the unvulcanized rubber in which it is combination with the unvulcanized rubber 
which does not denaturalize by the aliphatic series or alicycle group polyamide system resin of the end 
amino group and an end carboxyl group which is the former / latter =50 / 50 - 100/0 (mole ratio) 
comparatively, and a carboxyl group or an acid-anhydride radical, and does not contain a silane compound, 
and said unvulcanized rubber contains organic peroxide and a polyfunctional vulcanization activator 

(b) Combination of polyphenylene ether system resin and the unvulcanized rubber containing organic 
peroxide and a vulcanization activator 

(c) Combination said whose polyamide system resin it is combination with the unvulcanized rubber which 
does not denaturalize by the polyamide system resin of the end amino group and an end carboxyl group 
which is the former / latter =50 / 50 - 100/0 (mole ratio) comparatively, and a carboxyl group or an acid- 
anhydride radical, and does not contain a silane compound, and is the unvulcanized rubber in which said 
unvulcanized rubber contains organic peroxide and a polyfunctional vulcanization activator, including a 
vulcanization assistant 

[Claim 14] 

A vulcanization activator A divinylbenzene, diallyl phthalate. triaryl phosphate, A triaryl (ISO) SHIANU rate, 
C2-10 alkylene GURIKORUJI (meta) acrylate. Poly C 2-4 alkylene GURIKORUJI (meta) acrylate, 
GURISERINJI (meta) acrylate. TORIMECHI roll pro pansy (meta) acrylate, pen TAERISURITORUJI (meta) 
acrylate, GURISERINTORI (meta) acrylate, trimethylolethane tri(metha)acrylate, TORIMECHI roll pro pantry 
(meta) acrylate, pen TAERISURITORUTORI (meta) acrylate. Complex according to claim 12 or 13 which is 
at least one sort chosen from pentaerythritol tetrapod (meta) acrylate, dipentaerythritol tetrapod (meta) 
acrylate, and dipentaerythritol hexa (meta) acrylate. 
[Claim 15] 

Complex which the vulcanized-rubber member generated by vulcanizing a non-silicone system 
unvulcanized rubber with organic peroxide and the resin member which consisted of thermoplastics are the 
complex joined directly, and consists of one combination of following (a) - (c). 

Combination with the unvulcanized rubber which does not denaturalize by the aliphatic series or alicycle 
group polyamide system resin of the (a) end amino group and the end carboxyl group which are 
characterized by providing the following which is the former / latter =50 / 50 - 100/0 (mole ratio) 
comparatively, and a carboxyl group or an acid-anhydride radical, and does not contain a silane compound 
said unvulcanized rubber was chosen from diene system rubber, olefin system rubber, acrylic rubber, and 
urethane system rubber — at least — a kind — it is — organic peroxide A divinylbenzene. diallyl phthalate, 
triaryl phosphate, A triaryl (ISO) SHIANU rate, 02-10 alkylene GURIKORUJI (meta) acrylate. Poly C 2-4 
alkylene GURIKORUJI (meta) acrylate, GURISERINJI (meta) acrylate, TORIMECHI roll pro pansy (meta) 
acrylate, pen TAERISURITORUJI (meta) acrylate, GURISERINTORI (meta) acrylate, trimethylolethane tri 
(metha)acrylate, TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUTORI (meta) acrylate. 
Combination <BR> which are at least one sort of polyfunctional vulcanization activator MU chosen from 



pentaerythritol letrapod (meta) acrylate. dipentaerythritol tetrapod (meta) acrylate, and dipentaerythritol 
hexa (meta) acrylate (b) Combination as which it is the combination of polyphenylene ether system resin 
and the unvulcanized rubber containing organic peroxide and a vulcanization activator, and said 
unvulcanized rubber was chosen from diene system rubber, acrylic rubber, a fluororubber, and urethane 
system rubber and which is a kind at least 

(c) Combination in which it is combination with the unvulcanized rubber which does not denaturalize by the 
polyamide system resin of the end amino group and an end carboxyl group which is the former / latter 
=50 / 50 - 100/0 (mole ratio) comparatively, and a carboxyl group or an acid-anhydride radical, and does 
not contain a silane compound, and said unvulcanized rubber contains [ said polyamide system resin ] 
organic peroxide and a polyfunctional vulcanization activator, including the oligomer of polyamide system 
resin 

[Claim 16] 

How to manufacture the complex which the resin member which is characterized by providing the following, 
and which used combining thermoplastics according to claim 1 and the unvulcanized rubber containing 
organic peroxide, and consisted of thermoplastics, and the rubber member which consisted of vulcanized 
rubber joined It is one shaping resin material among the resin constituent which consisted of 
thermoplastics, and a resin member. In the contact surface with this shaping resin material, organic 
peroxide is activity, and it is non-vulcanized rubber at least. 
[Claim 1 7] 

The manufacture approach according to claim 16 that one [ which was chosen from an unvulcanized rubber 
and thermoplastics / at least ] component contains a vulcanization activator, 
[Claim 18] 

The manufacture approach according to claim 16 that thermoplastics contains a vulcanization assistant. 
[Claim 19] 

The manufacture approach according to claim 16 of manufacturing the complex which the vulcanization 
activator was made being placed between the contact surfaces of shaping resin material and molded rubber 
material, and carried out hot forming and which the resin member and the rubber member joined. 
[Claim 20] 

The manufacture approach according to claim 16 of manufacturing the complex which the paint containing 
a vulcanization activator and a vulcanization assistant was made being placed between the contact 
surfaces of shaping resin material and molded rubber material, and carried out hot forming and which the 
resin member and the rubber member joined. 
[Claim 21] 

How to manufacture the complex which the vulcanization activator was made to be placed between the 
contact surfaces of the resin member which consisted of thermoplastics according to claim 1, and a 
vulcanized-rubber member, and carried out hot forming and which the resin member and the rubber 
member joined. 
[Claim 22] 

How to manufacture the complex which the paint containing a vulcanization activator and a vulcanization 
assistant was made to be placed between the contact surfaces of the resin member which consisted of 
thermoplastics according to claim 1, and a vulcanized-rubber member, and carried out hot forming and 
which the resin member and the rubber member joined. 
[Claim 23] 

It uses combining thermoplastics according to claim 1 and the unvulcanized rubber containing a radical 

generating agent. It is the approach of manufacturing the complex which the resin member which consisted 

of thermoplastics, and the rubber member which consisted of vulcanized rubber joined. How to 

manufacture the complex which the processing side and unvulcanized-rubber constituent of said resin 

member were contacted, and the vulcanized-rubber member and the resin member joined after processing 

the front face of a resin member with the solvent made to dissolve or swell this resin member. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

[0014] 

Namely, the vulcanized-rubber member which generated the complex of this invention with vulcanization of 
a non-silicone system unvulcanized rubber. The vulcanized-rubber member which the resin member which 
consisted of thermoplastics is the complex joined directly, and was vulcanized with organic peroxide, (i) 
The amino group, an imino group, a sulfhydryl group, a methyl group, a methylene group. And it consists of 



combination with the resin member containing the thermoplastics which has at least an average of two 

sulfur atoms of the radical chosen from the hydrogen atom of the radical chosen from the methylidyne 

radical or (ii) thio radical, the sulfhydryl group, the alkylthio group, and the sulfinyl group in a monad. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[The contents of amendment] 

[0015] 

In addition, the above-mentioned combination does not include the combination of the aliphatic series 
polyamide system resin which has (1) amino group, combination with a carboxyl group or an acid-anhydride 
radical content unvulcanized rubber and (2) aliphatic-series polyamide system resin, combination with the 
unvulcanized rubber containing a silane compound and (3) epoxy-group content resin, and a carboxyl group 
or an acid-anhydride radical content unvulcanized rubber. Furthermore, including a vulcanization activator 
polyfunctional in an unvulcanized rubber, when (4) thermoplastics is polyamide system resin, when (5) 
thermoplastics is polyphenylene ether system resin, an unvulcanized rubber shall contain a vulcanization 
activator. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[The contents of amendment] 

[0016] 

As said thermoplastics, various resin, for example, polyamide system resin, polyester system resin, 

polyether system resin, polyolefine system resin, polyurethane system resin, thermoplastic elastomer, etc. 

can be used. As rubber, broad rubber, for example, diene system rubber, olefin system rubber, acrylic 

rubber, a fluororubber, urethane system rubber, etc. can be used. Among said unvulcanized rubber and 

thermoplastics, one [ at least ] component may contain vulcanization activators (for example, organic 

compound which has at least two polymerization nature unsaturated bonds in a monad), and may contain 

vulcanization assistants (for example, compound which has the hydrogen atom said whose orbital 

interaction energy coefTicient S is 0.006 or more in [ at least two ] a monad) in said thermoplastics. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[The contents of amendment] 

[0017] 

By the approach of this invention, it uses combining the unvulcanized rubber containing said thermoplastics 
and organic peroxide, and the complex which the resin member constituted with thermoplastics and the 
rubber member which consisted of vulcanized rubber joined is manufactured. Among the resin constituent 
which consisted of this approach with thermoplastics, and a resin member, one shaping resin material. 
While contacting one molded rubber material among the rubber constituent which organic peroxide is 
activity in the contact surface with this shaping resin material, and contains non-vulcanized rubber at least, 
and its preforming object and fabricating, said molded rubber material is made to vulcanize or construct a 
bridge. The complex which the resin member and the rubber member joined may be manufactured. In 
addition, one [ which was chosen from said unvulcanized rubber and said thermoplastics / at least ] 
component may contain said vulcanization activator, and may contain said vulcanization assistant in said 
thermoplastics. 



[Translation done.] 
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[0 0 34] tj:i6. l»pJStt<SBiC05>T-S(^. #tCPES 

^i^m^t. ii^. ^^^^^ms 000-40000 

0. S?^L/<« 5000-100000. ^K>0^L< 
0 0 0-5 00 0 Ora^O. m^i, 8 0 0 0-2 

0 0 0 ofier^^o 

[0035] (i)>i<yr^ I'mmm 

fliMj^'J<UT5 K.^iSflgcbLrti. n^mmi^r^> 

©^^S$[4-2 OliSCDT>»L'^U>>^;^;U7i^>it?:j:<t ) 
<!:<Dffi^iB5 7^')r^ F4 6. ?J< U T 5 F6 

6 . U r 5 F 6 1 0 , y T ^ F 6 1 2 i ) . ^ ^ 
(e -:^:7*Ci-7:i?:$?A, co - ^ r> H ^ ^ :^ AJ^jriO 
gg«IK4-2 Ofi]g<Z)^^^?A)^d:i) S 
>^ (co-r ^ -^':^>r^:^>^J^cCi<D^^i^4-2 oil 

^ »; T $ F 6 . »; r ^ F 1 i . y r ^ f i 2 

^) . CnecDrK'jTS FlS5>:^^^^||^^/^:3ri<i;T$ 
F ^'UT^ F6/1 1. ^*yr 5 F6/1 

2 . 7f< y T 5 F 6 6 / 1 1 , y T 5 F 6 6 / 1 2 Aj: 

[0 0 3 6] flilgj^TK y r ^ F.^SJHii ti. HulBfll 

^^^j: < i *>-si5<b or. mmmt^r ^ >Rayxmm 
mtytf)V7i<:ym^mi^>fc^-vT^ b'tmt'fhti^>^ mm 

CDCs.ai^^>PTJU^;Ui^T 5 > : fx (r ^ yiy^v 
^^>. 2. 2-ty; (r ^ yi^^U^^iy 

[0 0 3 7] ^#]^^* y r ^ F.^ftifl^cctj. mib^ih:^]^ 
<t '^-:^(7:)^^?:)5^#]^^^r'^ ^ y r ^ f . pijx. 

t^. i^T ^ >fSL^f)^'!^^mm^X^^7i<V T ^ F [MX 
D-63^<?:<D^#]5S^r ^ > (^^^iyV U>i;^T5> 

Ji<>M^^?&^55*]KJ?!c^^'C^^^Kyr $ F [fliaS]^>^T 



'A 
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[0 03 8} 3i<i;T^ K,^iaig^ti. ^6^. t^H^v- 
^i^^iI1f^^zfAL./c^KVr ^ ^tt^i^yTS F (N- 

mMm.^(^i^^r^ykmmir. r ^ f^^<d~ n h -« 

[0 04 0 ] ^»;T5 F^iafli^C^jCiT. *iSNH,S 

;U^fN4^i^;U«= 1 0/9 0— 1 0 0/0 (^JH:k) fi 
»^L<«2 0/8 0-l 0 0/0 (^;UJ:b> fi 
a. $6^C§f$ U< ti2 5/7 0 0/0 

i:t) fie<:?:)KH:?!)>6iMt/^r^^o ^/c. *iSr 5 ^SO 

>^S/^S:^>'t'^'^>'>'l'S= 5 0/5 0-1 00/0 
{"tJltt) fSS. Sf^U<«6 0/4 O'-'l 0 0/0 
{^)Vtt) $6CCW^U< «7 0/3 0~ 1 0 0 

/o (^;H:b) liSr^^T^icfct.^ 
[0 04 1 ] (2) ^^••;xX'rJ^3^^S^fli 

(PET) . jj<y T/^U^f-U:? h (PBT) fx 

t) : 1, 4-^':5'D^=^^t^;u-:>^5'u>7"u:7^u- 
F (PCT) ) rj:tf)^^tH^o Ji^Uxxf-JUI^^fll 

{t. r;u=^u>r F#{4^3£i?S^ (^fjx.^^. so 
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X X f ;Kc^fi^i«^it O r 4> ct: I ^ 
[0 042] 5?#JS'i< U xX'r^L'l^l»fl|:^^MiBiSttim^ 

>>^r^>. 1. 7 -i^r ^ x'^-7'^>. 1, s-i>r 

^(omMWL 2-10 nmo^mmjL^t^t^ 

^v^h^>i^r$>. t'x (4-T^>^-3-^^ 
a-^:^*!f ; ^#j[St>T5 F'J^t^:. ■7:cxu 

>t/r^>. ^v";u>>^r^>. t;>r a ix;u 
20 ^^ytji^) . ;^<'j2j--;uffl (|^^{^, (^«;) t^i^ 

y) F^y 5^U>y'J 3--;U3^j:i:(D (rJOj) ;^ 

#•60 ^mt. m^u. jj<yxxf*;uts«g<i:^ttit^*a 

jc&Dr. Af<yxX7^;nsiJBgcDmteK (t Fa4^i^;ua 
30 Xt3::^^b>1<'^->;u») l^;utc>rtLT. m^kt. ^t^fb 

^0. l-2'=Er>»l/. Sf$U<l^0. 2-1. 

5 6CC<ff ^ b< tSO . 3— 1 ^^b^Mg-C^-o-C^^C^c 
xx-rJU^fftSfStCfflCi^Jt^. (^•;) ^+i^C,., 

Hii 0 ofifiSPic^or 1 -5 omsmis. <itsu< 

«5-3 0MSg|5|gar^-:»r*i<i:C^o 

[ 0 0 4 3 } 3j< u xxT';i/^fi9fli-ci*. iis. ) 

5>r u >-m©cDKSJ^.^^c|^g-r ^ y ^ u >S 
<D7K^M^-5&^'r£ft7K^MT-^^fiSc U , ^14>i< >; x x f ;b 

FS^<D-NH-scc^s-r>&i^^iiT-^ciffi^-r^ 

[0 04 4 ] (3) ^''J (5^:^) x^-r;U3^tltii 

X - r Jb^fiJfllcc kt. ^ 'J 4^ T ;u + u >mt|[t 
50 5>TJU+u>3^e}flliL/r«. ^y2^:^>/^^u>:^''; 
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:7*pfU>ya •i/^^fi'&i*. 4<U:*-^i^'r h7-^9"U 
[0045] (3a) ^i<Ur-fe^->'l'^«fi§ 

«; T -fe ji^mmco^^^tmiM. ^ n^^i t^nxi^ 

[0 046} (3b) rh* :t^U>X-f*;l/2^Sfl| 
y:si:::^[y>t=^V--(\'^^^^t^^9^0mm. Wx. 20 

[0 04 7 ] (3c) 3i<U;^;l':7 ^ KI^^SHI ('i<U5=-:rx 

3^1ltBI^*. 4<y (r 5 x::.u>x;i/:7 F) cD<fc^ 
4<U;^Ji/::? F^1»Bi(*'i<U::^x::iU>;3^j|/>' F*»Si 

N^J. ^r^;l/S:$:#f4C 1 -CeH4-S-CeH.-S-CsH 40 
[0048] (4) 7i<0:t[yy >mtl}fli 

(y ^jl/-^>f">- 1 ) tj: t(D:t i^y -iXOmiAXitt^ 
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[0 04 9] Sf^L/tijJ<U:tU:7 ^>l^lS»itc«. y'a 

^li^^-^m^^b osa%«± (ii$^7 5-- 1 0 ofig 

-fvt^T^^-h. 2. 2, 4- F ';p^^;^•^^■y"^^^ 
> 5> -Y T - h ^cC ^omnm v r - h m . 

1, 4-t^^u-^+t^>t;^'< wr^^- 'fv^^^> 
:c^u>iP-^yi^r^- F. F y vi^r^^- 

F. Z>y 4' ->>-Yy5^T^^- h J^cC 

[0 0 5 2 ] i^:t-;m<t Ur^^, 

)\^ {rv> e ^kj'cC i'cDC . . » a fliJtSiK^:^ Ji- ^ >S?fiS;^ . 

^^--^urR^. £ -;^;y'a^i5' F>^j:iOC4-w^^ F> 

UX-T^;!/-:.^:^-;^ (jJ<';x^U>:$7'ij:3--;l/. ^tfijy' 

- SP <b u r ±iB Jt? y X - -r ;i/>^ :t - ^ffl c ^ 

[0 0 5 3 ] ^6^C. ilfflSffjiUr^i. x^U>i7'«j 

o?iS(DHiIXt^:^KSIttr;w^u>>^r i^x^^ 

U>Fy7^>. F y x^UV-r F^ rFvx5" 



(10) 
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[0 0 5 5 ] (7) ^oJ^ttJi^j:^ hv- 



{•id<'J::?*P fU>^SIKtBib. x^ u>- 7*a h-U'> 

rf A lb X ^ U > - "7* CI f U > - X > A ^ DcS t B <b r 

^x^>^h^--. IgamSc^^J^cC^SgMtBiD.HtBi'C 
t'r-;U3^x^;^ h ^ :/^^l^.pJMt4x^X h V- 

r^tii^^l^ti^. fliMS5j<Ux-7^;Uiur«. ^J^'Ux 

i;:t^v'x^u>i5^«;:3-^ji/) uat^mmr:^. %mm 

U X X :t J^cC i -6 o c n 6 (Dm 

[0 056] m^m\±:^'y7.V'7-f)^zfU v ^±fc«^f* 
u;:i7tSj&^ -^jl^y'u y^m^. MM}':/^ y iPM^rj: 

[0 0 5 7 ] W^Ll^lSipJgittX'^X h-^-tC^. 

r 5 KJ^x^;;^ h ^KUxxr^^I/^^x^;:^ h 
^*U':7Ud7>3Sx^X bv-, .i<y X^U>ISX'5'y; h 

[0 0 5 8 ] l^nlM14x^;< h m^dX. 



10 



20 



30 



40 
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[0 0 5 9 ] ( 8 ) '^omom'^mmm i^mm) 
B!T3eo[>?«S'cwL/3^cCi>sjfli) m^\t. t'x;u 



SftJfll) ^C<b') . ;:^^U>3gg}Bg ; AS 

^U>ftm^<*; H I PS» ABSl}}fl|i^cC<b'CDX^U> 

d<y Tu h^tt^iJ^ci] f)mn<x^h^ 

[0 06 0 ] BuiHt:x;um-&^fiSBiTi^. m^\it. t'x 

rM^n^-< r>^xT. ^^gJ^r 

-/r;i/+;ux-7^ju (^^) r ^ y h^B9fBt'x;u 

[ 0 0 6 1 ] $ ^^C. b:'x;l.S^3^tSfflg/cHf r-J^j: < 
[0 0 6 2 ] (ffeO®^) BUlBtU^ligPWtJ. lulBr£14JM 
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^mm. Ji<U:^/-4^4^- h.^fiffli. JiOJ-r^ K^^BI. 

[0 0 6 3 ] m\±m^^mr^m^mwsm<om^ict. 

6«lfi£»±mc>i^or. 30-100^3%. 0^L< 
ii50-100M%. $ e>tcS?^L/<«8 1 0 0 

ms^fisr^^. 10 

[0 064] mmm:i^Bmr^fc^(om^mfSLmit. 
^\ 

[0 0 6 5 ] [rfAgPM] 

[0 0 6 6 ] rfAiOr^i. >?x>3^rfA. :tU-:7-<> 
A. xfi7nat K»;>rfA (xf^Dnt Ky>^!* 

x^U>, :7'p eu>:t^v' F:3 A (GPO) . x^^U 30 
>-i^®t*x;l/^tS^<* (EAM) . ;J<U>'JUji<>»U^^> 

^Fd^rt-So cn6(7)rfA^i#arX^*^Mt^±ffi^^ 

t>i±rffifflr#^o cneoriAcT:)^^. ^:^x> 

A, •i7U3?>.^r2Ai^cC^7J?5|lfflW3'<Cil.'^^>6JA<ffi^ 
[0 0 6 7] tyJL>maJ^(^^t. M^kt. ^^rfA (N 

R) . ^'y yu>r3A ( I R) . >f y7'^u>^y ^''u 

>Z3A (:/5^;l/rfA) (I IR) , r^^yx>rfA (B 40 
R) . !7uav'\y>aM. (CR) ^j:^(Dv?x>|^#Mf* 
CDS^<*;m«. T:J7 y nx h tj;U:riz^;>x>r2A 
(jn h «j;U:3A) (NBR), x b U n D -^'U^r^ 
A (NCR) . X h y;l/-Y v:7*^>aA (N I R) ^cCi* 
6r)Tt^y Dxh ';;l/-t;>x>^fcS^rfA ; ;^^u>>^^ 

>^x>DA (SBR. m^^t. ;^^U><i: y^^>^x>i 

<;r)5>^'AjtS^i*. ;?^^U>:/P ';^ ^i':7'3?t^x>:r 

5^U>^PDyU>a"A (SCR) . 

>=rA (SIR) i&<i:CD;^^U>-^^x>^tS^3A^,C 50 
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7}<^?^/jnx h y A (HNBR) ;^^'4>^^n5o 
CO 0 6 8 ] ^ ^^P^Ai Urti, x^ 

U>:7*p fU>r3A (EPM) . x5^U>7*peu>i^ 
x>r3-A (EPDMi^^^) . Ji< y :t ^ f-x U>rf A^^j: 

[0 06 9] Td^yjU^PAtCt^, r )\^WC7 )V 
xx-rju^^^^if ^P'A. ^xt^. T^y^b^TJi/ 
=^ Jl. X X f - ;U i i (D^m^Wh C 

M. Td? y;i/KTJU+;^xX'^Ji/<i:T ^ y px h y;ui 

x^i^vr d7y;w=fA/cj:^3&^t^7j^r#^o 
[0 0 7 0 ] >>SPA<h urts. y yM-^'M^Mii^ 

ffiC^/cPA, :;^bfc^xy'r><b>'^•-'7J^^P 

r?* p --i > i '^^W J: 0 eg :7 f b X ^ u > i 0 ft S^f* F 

KM. Hr? ';;fbx^U><i::7'Pt*U><h<DftS^i*. 0 
y ':»^bx^^><^:^^*— :7;l^:*'P-?^ ^Jl't'x;Ux-f-Jl/<5: 

(Dftm^ft F F K M <t-7t)^f ijij^r # ^ o 
[0 0 7 1 ] ^^S^>r^A (U ) tLXitt. M^^t. 4< 

yxX7^;u^'^;Ut5?>x^;^ ^yx-f-JUMr^ 

[0 07 2] ^tiP Ai uri*. ^^14p A. m^^t. 
:^;U^[<=^i^;WbX^U>:/^?5;^x>rfA (X-SB 
R) . ;^7;l/.1<"^>'JHbx h y Jl/P A (X-NBR) . :^ 
;Ud^'^^e^jU{bx^U>:7*peu>PA (X-EP (D) 
M) ;^c:^(D:^Jl'4<=^>';bSXC3:i$M*^a^W-r^PA 

[0 07 3] (^t^iJ)m^m) :^^mT\ct. ^iytf)l 

'So 

[0 0 74] mm^mitmt ur mmitt^nyjm 

4 -^pp-^^ w>^^^^*-5^=^•y">^ K. 2, 4->^ 

{iy- t -y'^^^^^^^'^^'^^s 2, b-iy(t 

1, I a -y'^)V^)l:t=^Zy) - 3 , 3.5- 
h y ^^;l/>'i?P^=^^-y'>, 2, 5 ( t -T'f-;!/^ 
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-2. 5-i^y^;U'^=^-fe>-3. 1,3- 
iyi^ h'rj:^) . &mitr)\y^)Vm ( t - 

h\ 1, 1 -t'X ( t -3, 3. 

[ 0 0 7 5 ] T '/it-^m^fCict. r W y h U ;b 

ASl C-r h A^y x;uy ^ K (TMT 

M) . 7" h-7^^>»b^'^^A^:^;^;U:7 ^ K (TMT 
D) . 7- h^x^;U^'^7-7Av^;^;U>' ^ K (TET 
D) , T- h A>^x;by F (TBT 

D) . i^-^>^-^5^U>^0'5' At* h •7;=^;^::' F (D 
PTT) , 20 

2 - (4' --^rJUj^'; ye;^?-:?!-) -<>y'^ry"-;w 

[0 07 6 ] gMiaSWin AgmcbCD^^CCfcl^r^M 

fijfflrt^o Tfefi^P^^SJJiurt^. m^i^t. -<>yy 

X y >X^i-ecD^#i* ( 3 . 3' -i;^^^JU-4 h 30 

=^u^>'/y :si 4, 4-s^p^ F+5^-^>y^:7 y 

■t2hyj:y>. h+vr-fe hyj:y>. 2-t:FP 
4^tx'-2 -y^;i/- 1 -y X— Jb:/n^>*>- i 

i^il/y j:r.Jl/>r h>, 2 -^>i;^;u- 2 -t^p^5^;^r ^ 

y - 1 - yy x^;b) -:f^ yyrj:t ) . r 

> h ^^y >Xt*-ecD^^(* (2 -y5^;br>F^=^y 

yV>x-T-;l/Xt3:-ec7>^Si* (-^>yH^>. -oyn^ 
>r;l/4^;Ux-T-;UAj:^) , ^^xy ^ >3i-^5y F3l«^ 

[0 0 7 8 ] 'yi>i:y)l§^^m<Dti>^iit. *JnKn^A 1 0 
OfiSgB^C>ttLT. 0. 5 1 5 SSgPllgCD 
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[0 07 9 ] (ijmmm^i) ^^HBr-t*. yi;^;^7Ji/^^ 

[0 08 1 ] (^^)ri^V)\^?hmmi^tuxiit,m^ 
n-etfett (^^) T^yu-h^ [x^u>^/yr3 

-jb^:^ (y ^) r ^ y y*u fu>y y n-;L/>> 
(y^)T^yu-h. 1, 4 -y^>>^:t-jut> (y 
^)r:57yb-F. >5^3f--ji/5;^ (y 5? ) r y 

iy- ^^^-^>^;U^y n-Jbix (y ^ ) T y 
hJ&iCDC,-aoTJl/=^^U'>^'y ra-;U>^ (y^ ) T y 

h ; t;?x^u>:j/y n-ji^t;? (y ^) r ^ y 

h y3:.^U>^'y r^-^l/v? (y^^) T^^yu-h, 

3j<yx^u>i^yr3-;u>:p (y^) ri^y u-F, >^y' 
ab'u>^y r]-;i/ey (y 3?) y hyyn 
bu>i^y (y^) ri^y h. Ji<yy'pb 

u>!5^y n-;u-:y (y^) r^yu-h, ^J^yf-h^y 
^u>^'y r3-;u>> (y^) r y h j^cCi(7:>Jt<y c 
2.4T>'W=^u>^''y (y i^) ri'y h. 

y-fey>^y (y :$?) r^y h, hyy^n-juy'n 
^^*>>? (y TP y u- •^>:^xy y h---»u>^ 
(yi?)T^yu-F, t'xy xy-JUA(7)C,.4T;u 
+ u>:^=^if^ F#M*cDt^ (y y h;^cC 

i'D . E.'Mm^Xict^^m^ (y i^) r ^? y bm 

[^y-izy >h y (y^?) r^^y u- h. hyy^n- 

;ux^> H y (y ^) y h yy^^p^-^uy* 
y (yd?) r^y u-h. -^>:$?xy;^y f- 
JUH y (y y ^^v^^xy y h-juf* 



•4 
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[0 0 8 2 ] 1S^CD-7U-Y ^ Ka^WrS-^U^ 5 K-ft 

^]K^t':^-^^-C ^ K (N. N' -1. 3-:?x::.U>t/ 
vu-^^K. N. N' -1. 4 j:^U>>^-7U-< 5 
h\ N, -S-p^^^Hz-l. 4-7xJ:.l/>SyvU 
>f ^ h\ 4. 4' -b'X (N, N' - vU-Y ^ K) t^:? lO 

4. 4' -t';^ (N. N' 

F) ^:;>:7x:::.;l/XJl/!^>. 4, 4* -t*>^ (N. N' - 

F) >^:7^:^;l.x---7";U;^j:<i:) . BiHSi^t'Xv 
U^f^KCN. N' -1, 2 -x^^b^t'XvUH" 5 
F. N, N' -1. 3-:^neu>b^^'7U-< = F\ 
N. N' -1. 4 -7" F^-^^U>t*Xvu>f ^ F?:c 

[ 0 0 8 3 ] »^ Li^^mwim^mit. -^^-^(^cm.^ 

^t^fcit). mm^i^m^mm't^yjf)^^mv$>^. m so 

hmiR $ tifc{i>t^ < i Mo^^ 1 0 0 fissc^c 
.*tLr. numm\±mo- 1-1 ossasfig. w^L'< 40 
^jo. i-bssasss. ^6tcs?^L< ^io. 1-3 

4X i4>-acDlS^l 0 OSSgStcMUrO, 1--10 

b<kto. i-ssaSB, Hffle^wi^o. i^-i. 9m 

gg|5(^i)A«o. sMgp^i. omssp) 'ca?)^^ ^ 

JDS^ii^S'C^or 4>J:< . «Jfll 1 0 0®aSI5«:S*L/ so 
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[0 085] mmm^m\tt. mm(^i>j;:^t^\ Mmi^m 

mm^fC^-yx^t. mm^m(DBf&^cmr>x^')irj: ^i)^'^ 

[0 086] se^r . mmiiii^Momm^t. ^^ A^-i^-v 
(ommx^^xh. mmm^^<Dmt}ux$>->xh. mm 
Dm (HAxt^iWi) 1 0 oas3P^c>f*ur 1 ossgp 

Migptc>ptur. zmmsmy. m^kt, 0. 1-1. 
QMMSP (mt^. 0. 5-1. 9mmmmmx^ 

X. SfiSSBJiiT. 0. l-5fiagMPa 

[0 0 8 7] tj::}6. mmr^n.M^^'j^^cmmr^m^. 

/f^^=0. 3/1-20/1 m^fct. 0, 5/1- 
20/1) (MStL) fiS. W^b<i3:0. 4/1-1 
5/1 m^dt. 1/1-15/1) (Sfitb) ^K, 

$e>cc$f^L'<tjo. 5/1-10/1 (m^^t. 2/ 

1 — 10/1) (SShb) flgr^-^T^cfci^o 

[0 0 8 8 ] tj:^. f^ai-r-Scfc^tc. fiPi^r§14?fiJ«, tki^ 

[0 0 8 9] (flDKiaj^u) , mm<onm^m 

coerce cfcort^. mm^m\^mm'r^ct(^j:K^. a- 
Amitmm^m(om^^^K^^m^cx^ nmmm 

[0 090] J)0«S«3»J«. ttJfll^:^ ACDSSICClSDrai 

Sgie ( 1 ) - (8) (DJICCiEiScCO^.pJ 
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^O^^^i^^^mi 0 0-100 OliSCD:t U^^^-^J: 

t) . Ji<UT5>S (mtf. mrte (2) ^yx:^f*;b 
(m^^t. MiB (2) ^*yx;:^f-JU3S«fli<D3atcfBt8© 

[0 09 1 1 if ^UC^JJDSSajJPJli. BufB^ ( 1 ) -C^3 

m&L±mr^it^. m^^t. itfia (i ) (s) oji 

tciBigof»pIMtt1Siflico:t g?iB>i<U 

:t n ) . Or^ >mt^: ^:^mfriX'^ 

t'^=ti}fli 1 0 0 sfiasic^tu . 0 . 1 3 0 mssp. 0^ 

L<^tO, 5-'2 0fiSSl5. 5 6^»$l/<^3:l'-l 5 
[0 093] (ffeCDasM'J) BUiBn Ajffl^^^C^i. 

;:^^cc^) . m^wi ^mm. ^w^m. mmm. ^mKjt 

[0 094] Mia::' ^ ^C^i. 
^^-X^iffiS^StJ (U-3>. :h>fCi>. t:r^P>. T 

^ ^ i cDW^»t . j^*«fe . n^yT. mm^ ^om 

[0 09 5] njmmt bt: rf Affl^igjW: Pl^tt^# 

[0 096] y ^-CD^Wfit^;. 3 A 1 0 OSSSB^C 

>J+bT. ^ij^tf. 0 - 3 0 0 Sf*U<«0 

--2 0 omsaisfM. $6^c§f^ u< ^so-- 1 0 o«a 

rfA 1 0 OfiSgP^C>PtUr. 0t|x.t^. 0--2 0 0Ma5 
liJS. S?*L/<tiO--l 5 Ofi«gRliJg. ^e>^CiffSL 

<^io-i 2ossgpes-c*ot:4>j:iio $/c. 
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riA 1 0 OfiagBK:>(^Lr. 0-2 OMMSlSfl^. 
1 - 1 OfifiSPfiS-C^'pt:4>J:C^ 

[0 09 7 ] :^^mx^kt. rSttil^^fi^^^rtSr'^t^ 

[0098 ] (a) Ji<yr 5 F^ilBii. ^t^^^^t-fS^ 
( b) 5j< y r ^ K <t . -5 ;u#giS'J&a— Wftfe 

[0 09 9 ] (c) r ^ yS5tO:t^i^T;l^^U>»^ 
30 ^t?*JjOS^:3'AiCDffl^i± 

(d) ^';r-fe^-jui^^fli<b. ^i;^:^;u^^SiJ^^t^ 

*JjP5S::fAiCD«a^-lf 

(f) ir^^):^}\^y A F^eJBgi. ^^^:^;Jl'^^S'J^^tf 
*»nK:3A<bCDffl^ii: 

(q) JJ<U ^'•pflxV^fliflli. ^i;^:^Jl/^4^i^^tf 
*fln^:3AicD^I-^>lf 

40 unsenAicoffl-^-if 

*tfP®fenAiC^>M^-ti 
[0100] [It-^ftcOSiB^^ffi] *:|^0^r('S. iMlBM 

50 mmmi ^ vmm $ ntc Asm ^ o tc 



4t 
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[0101] tj:i^^ mMmmmm^^t. ^^mi^mmv 
[0102} -rutD^. m^m^m^^xmm^tifcmm 

[0103] ^tc. ^tyiyjm^m^^^mitrtsmx^ 20 
xi^xhj:i.\ m^^t. ( 1 ) m'^mmmxmf&^ ti 

m^it^m^OXi^J:<. (2) r/Affl^JB5;05^« 

mw^xiit^mLxm^^nfcaj^^mmmfiC^ wmm 

s^f*^K@L/r ^cfc < . ( 3 ) mpjmmmxm}^^ 
tifcmmm^u:. ::f/>.m^m^mmxitmmLxm^^ 30 

{^r^^xh'oXh<^\.K 

[ 0 1 0 4 } <t ^^wm^kt. *ifeH^(D^iS^«. 
mm^^xmmmm t mm ^2^m\m t ^mi^^t 
-r^y^a (-mm) . "f^^^m^^titcmmm^tmu 40 
rj:f)^fbmmxiitmi:$^±x. mmmitm^::fj^mit 

mmBi$^^h(^m^uX^tms^iix. mmm^^m^i 

[0105] 0l^Li.>:fjm(fC{t. -Si^m^^arMf^ 
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^^tjfflu. <Sfliffl^i^5<h*»nK3fAffi^.JB3<t^-en 

[0 106] ^fc. Zl^PiS^feC^r. iJBgSPt+cDfiSff^ 

^ti. tifficDisff^ (itai^ff^ii. wtbiSJfm 

o^ff^ (S*tH;S?fJ^. y'\^:^mm. h^>;^:7T/S 

xtiJ^aju. *soes:3'A«a^fg5^jjassxt^a?*i'r-sc<i: 

C ^ €> C i J^cC < . <M3ggp«^c*f U X miKX^t iy - h iXmu 

*fiD5^::2AMfi£J^4^0lf|fe14-^-^:^Xgt^^^* 

[0 10 7] i}mx^tmmm.m\:s: (x«:3Agp«<ttsjfli 

^w^iog^m) m^^t. 7 0-2 5 ox. 

L< (SI 0 0^-2 3 OU $6ta?^L<«l 5 0-2 

2 0 'cgs<DffiS3&^e»iitRr ^ -So =f A/gjsgre^^cf^m 

-r^Kti^t. m^iit. 0-3 5 0MPa. Pt^L<Ul 
-ISOMPa. §6CCSf^ U<t3:2-1 0 OMPaS 

[0108] m^it(ommc:h(.^x . muw^'j 

[0 109] ^/c. guifiCDcfc^w:. /joeStSttSfiM. il 

*JJDSS::fAfflj?ReB5 <X«=rAg|5«) J^CK/X^g^g 

^cc< ti^mmimx^'&m (ik^^s^cj:o$5ccBuf singula 
[0 1 10] ^eoc. is^^m(oii'mc\t^ m^mmm 
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[0111] $e»tc. <sji§sm<bjras6=fAgi5ivt<b<DS^ 

[0 1 12] mtm^^m^iv^^ "^xmmm^ tmm^ 
2>.mit^t!m mocjjD^jjpiE) r^cti^^^. mm 

[0 1 1 3] $/c. mmmi<omm^. c<ommmi^ 

cD/^ur;^^-^^r;^:3— ji/) . ^xv— jus (^^j^^^ — 

[01 14] ^ijx.^^. mm^^4< y T ^ FfiJiicDia^. n 

>';U:d-DTi2 h>i^d:<i:) . T;L':3-;U® :7;^:^- 
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(omwmmtm^oxmmrtikt^i.\ ttc pjac.^. 

>S (T-feh>. ^5^iUx^ji/-5r h>. •^^1:^y JU^fn 
--^i^Si (•^+1:^y;l/:t^-^ yy'DtvuTJi/rn-JUJ'dri') 

to 1 1 5 ] rj::h. mnmmxmmotcm. st^. 

rj:^(^c^K>mm^mm^m^^hm^oxh. mimm^^ 

[0 116] ccDcfc^ccbt:f#6t7/cS^ft«. fla^tc 

[0117] 

[0118] 

[0 119] mmmfsm (A) ij ) ] 
mmw&mA 1 -a b 

TiE(Dmmmm^ (a i-Ae) ^mmLtc. 4^*5. m 

OP ACPMSCDItSC*. T§BS*#{4CcS-:5t.rtT-:> 

/Co 

[0 12 0] NH,-(CHz)6-NH-C(=0)-(CHj)io-C(=0)-OH 
^flim;S1J5 (A 1) : 

iiOjr 5 K6 1 2 (NH,^S/COOH^iS= 9/1 
(^>>H:b) ) m&i 

Ji/Ji<>e?<hcr>i&8 oms%7Kig?s^cm^fio-^^it> ^ 

r/jflll(17. 5 kg/cm') Tr^JD^ ( 2 2 0*^0 

mmiy:^t^(>cm\^(D7m^4mmmuxjhn^m 

ffiU/Co -ecDM mr^^SUrf^^^Kl^^a (2 7 5X) 
4miECcPL, ^iPfl^. Tf^Vr^ K6 1 2^f#;rco ff 6 



(17) 
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ti/cd<y -^-^^-T-a (Mn) ^20 00 0. T 5 >^ 

Si:^^U4<'^>';l'^^^J:b^= 9/1 r^-^/Co C(07i< 

ij-^-^miArrmn^mfS.^ (a i ) ^ u/co 

[01211 mmmm^ <A2) : 

;j<';T^K6 12 (NH,^iS/COOH^S= 9/1 

wm^zmwuwi^mMommfmii (a 2) tote 

[0122] ISfliffli^S^ (A3) : 10 
5i<Ur$K6 12 (NH,*^>/COOH*^= 9/1 
(^Mt) ) 1 2mM% 

Vy :^'y -< V 8 8fiM% 

mmii^) : ^fliaiS^ (A 1 ) 1 0 oas§p<b yy 
vy :^y^ VI 3 3mm^^:^-'^-^^^^r:mMi^m 

( A3 ) i U/c. 
[0 123] «9fli*I^^a (A4) : 
ir^^)r% F6 1 2 (NHa*3S/COOH^^= 1/1 

;U;i^>igcDt^8 0fiS%7K^§^g^M^^^t'/c3^- h ^ 
U-:7'cti-c}jnJE ( 1 7. 5 Kg/cm') Tr»n^ (2 

^.mm\Ai^fc. ^ot^i B#r^^gt^r^^tc^M (2 
7 5 '^o {^7m<oms.^m\r^mmi^rctk^ - 

>^o[)i^E^ii;iE«:ML/co i^fflt^. ;i<yr 5 K6 1 2^ 

f#/Co f#6n/c^*'; ^T-S (Mn) 2 0 0 0 0 

-2 50 0 0. T^>^iSi:^;Uj^<^^>';^*a5cotb^ = 

1 / 1 -C^) C CD3j< u ^^Sft-CffiflliffliS;^ ( A 
4) ib/Co 30 
[01241 1Si«i#I^iB5 (A 5) : 
^'';r^K6 12 (NH,^ffi/COOH^^= 3/7 

<iis^75^£) : fisfli*!^^ (A 1 ) tm>mmm.i&m 

(A 6 ) 1 /3(DmSl:b"C2$4fftH^^ffll>'Cil«[ 

[0 12 5] miimfmi (A6) : 
rKUTS K6 1 2 (NH,^S/COOH^iS= 1/9 

<^;uj:b ) ) 

;u#>ig^^WL/. M^a^feb)^c2^- hi7u-:/*^}jn 

Ed 7. 5 k g/cmO Ttcjjp^ (2 2 0*C) 

/Co ^(O'i^imfii^mx^XVk'^^m^ (2 7 5*C) UtK 

Etc^o/co ^^ait^. .i<vr^ K6 1 2^f#/c. f#e>n 

/c^KV■7-«. (Mn) *^J2 0 00 0. T ^ >5S 

S<t;^JU4<'+t^^l^^^cOl:b^= l/9r^-:)/Co CCDJi< 
U V - ;§:#ar'ttJfli»fiS«a ( A 6 ) <!: U /c. 50 
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[0 12 61 mi^i^m^h 1-B2 

?»Bl^ffiBi<i:Ut:5i<';r ^ K6 6 

6c^^iStiU/c (B 1 -B2) o tSiio. MOPACPM 
[0 12 7] NH,^(CH2)5-NH-C(=O)-(CH,)4-C(=Q)-0H 

mmmm ( b i ) : 

^^y)r^ K6 6 (NH.^ffi/COOH^ffi= 1/1 
C^Mb) ) ma 

v>r trV)^iyWit{^xmt^ (A4) ifH]iicDf?]SS 
:fir;ffir^^-S (Mn) 20000 --2 5000. r^> 
Tt^^i v;i/^ffi(DJ:b^= 1 / 1 cD^ »J r 5 K 6 

[0128] «}BlfflJS«5 ( B 2 ) : 
4<';r^F66 (NH,^S/COOH^S= 1/3 

(^Mb) ) #54 

t>r s ><!:ryb'>MiL.mita (a6) tmm<Dmmi 

iS-C-^T-fi (Mn) m!vl2 0 0 0 0. T^>^Si:^JU 
^K=^ ty)\^^^<0\& =l/9<Dj|<yT$F66 ^ff /Co 

CCD^*U-7-it§}fl^ffl)S5^ (B 1 ) ^6 2. 5/3 7. 

5 (ommitx 2 14» mm^c j: k> mm b . isfliffl/iX^Bs ( b 

2) tU/Co 

[0 12 9} mf^m^&mc i 3 

^»oJ^f4<»fliibT. 7!<UT^K6 i e-tiy'uyt; ^ 
A(DPg^M^<*) «rfflC\ TsB<D<S}flifflliStiK5 (C 1 

3) ^i^Mb/c. ^cC^o\ MOP ACPM3c?:>it#('^, T 
lE^WlS'^l^rtfo/c. 

[0130] NH,-(CH2)5-C(^)-NH-(CHj)5-C(=0)-OH 

iifliM/^cJ^ (CI) : 

^t<»jrsK6 (NH,*S/COOH^«= 1/1 (-^r 
;H:b) ) #54 

(DSISS^S) : £--:^:7*p^^a?A(D8 0SS%7Ki§ig 
y*'e2 5 0--2 6 O'CCCftn^U. ^^:^'7sifttC.^rt 

cD7K^^ 4 B$ra^^ u x^^^ciSim u /Co ^<:Dft 1 

^gUr^AytC^fi (2 7 5*C) L.7k^CD?^?fi^m5'Hc 
gPI*L//cfg. ?^iPU, ^';T5 KB^ff/Co ff6n/c7f< 

(Mn)*^20000'-'2 5000. T 
$>^Si:^;bii<^+t^>'U^i^CD]:b^= l/lT'J^>o/Co 
C<D;i<U v--^#!4Ttl}Bi.ffifiS1J5 (C 1) <b U/c. 
[0131] lSfl§fflJ?RiB5 (C2) : 
.i<gr5K6 (NH,^S/COOH^ffl= 1/3 

Mb) ) #1* 

mW3^) : £— :^7r7*n^^5fACD8 0SM%7k;^?S 

>^CD??aET. ^^S^U/c^- h^U--7'*t: 2 5 0 
-2 6O'C^Cfl0^.U. gS:5yxi^t^C.^F^CD7K55^^4B^ 

u r sfe^'Hc gpfcU 0 /c. ^(D'iki Btfal ^ !i L r ^ ^ 
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^ (2 7 5-C) I/. ykf^(DmM'km\'(^mmiyfc^. 

(Mn) ^20 0 00. r ^>^^tiJ)i^^<^i^)l 

iK5(C4) (hL/Co CCD(C4) <ttafe<UfiB^)StJ (C 
Dt^MMttSl. 5/62. 5<l:^j:^J:^tcS«0 
ISJflgffliS^ (C2) tLfCo 

[0 132] mmmfizm (C3) : 

: MIB (C 1 ) iguifi (C4) ^SaJ:b2 
5/7 5i^cj:'5J:^tc?liau^fl§M^JB? (C3) <bU 

[0 13 3] mnrnfmiD i-d3 




Hs 

CH2-NH-C{=0) 



(01-03) ^mmUfCo J^Xfc. MOPACPM3C0 
[ 0 1 3 4 } NHj -CCH, ), -NH-C(=0)-(CH, )4 -C(=0)-€H 

SiBiffl^JKJ (01): 20 
^KUT^K46 (NHz^iS/COOH^S- 1 / 1 

(^;H:b) ) miA 

mmmmn^ (D2) : 

^K';T5F4 6 (NH,^S/COOH^a= 1 /3 
^iiiM^J^? (03) : 

;j<';r5K46 (NHj^iS/COOH^^= 1 /4 
tltflg^fl^^^ E 1 - E 3 

jt^\y>i;>r^>t(omm^ ii^^myi<vr^ fa 

5 ) TIBCDStBiJSiS;®? ( E 1 - E 3 ) ^PUO 

/Co ^^i:4b\ M0PACPM3cDit#«. TiBS^cS"^l^ 
r Tf -3 /Co 
[0 13 5] 

[fbi ] 



COOH 




(18) ^ga 2002-273826 

34 

* [01361 m^mf&m < e i ) : 

l^mm^-VT^ FA5 (NH,^iS/COOH^^= 1 
/I (^JH:b) ) *a 

^^^\y>>>r ^ytT^uy ^)\y^toxmM (a4) 

<blllfil©p$j75iar^^-fi (Mn) 20000-250 
0 0 . r ^ :^;U>j<'^ VJl'5RfficDi:b^= 1 / 1 (D 

/Co 

[0137] { E 2 ) : 

^^j^rH'Jr^ FA 5 (NHi^ii/COOH^*^= 1 
/3 (-^rJl/tb) ) mi* 

i/^5^u>>?T ^^if-u:? ^ju^i urfitiia (A6) 

<b|5l3ti©l)SK:??ffi-C^^-S (Mn) $^20000. 

>^^<i::^JUji<^i^;b^iSc7:>l:b^= 1 /9CD7j<y-7-^ 

c<D^^v^-^mmmfm (E4) tutc. co^r^ 
v-^- {E 4) tmi^mm^ (El) t^e 2. 5/3 

7. 5(7:)MSJ:br'2lOTfct5^^Cj;0®ML/. cn^tlJfli 

(E 2) iU/Co 
[0138] ^BWJfflfiS^a ( E 3 ) : 
l^^m^-Vr^ FA 5 (NH,^4S/COOH*iS= 1 

/4 (^JUtb) ) mi* 

(illM:^-^) : MIB ( E 1 ) ifjIB ( E 4 ) ^mSi:b2 
5/7 5 <b/ci:-2>J:^CcS»L/«}fliffliaiK5 (E 3 ) tL 

/Co 

[0 13 9] B}^i;^;^^F 1 - F 3 
fmm^mmtLX. Ff^:t?>>^:^7JU^'i<'>^it:.X (4 

4<yr5 FA 6) TM^commm^ (f i-f 

3) ^i^SSU/Co /cCfc. MOPACPM3<Dit#^i, T 

tB^&cS-:JCirtf-:>/co 

[0 14 0] 

[^b2] 



[0141] mmmmm ( f i ) : 

flgHi^^yr^ FAB (NH,*^/COOH^S= 1 

/I (^;H:b) ) miA 

rBulB (A 4) i|5]iicDiiS375ri*r'»-?-S (Mn) 2 0 

000-25000. r ^>^^tt3)V7i^d^ty)V^<D 
(F 1 ) <bO/Co 



NH-(00)-(CH2)io -C(=0)-OH 



[0142] mmmm ( f 2 ) : 

B§iSj5^^Vr^ FA 6 (NH2^ffi/COOH^iS= 1 

/2 (^;H:b) ) 

y>^a^=^VJl/) y ^><!: F'r:^>>^:^Jl/;i<>^i L/ 
TBuiB (A 6) <h|H]^||(Di)IK:^ffit?55^^M (Mn) ^i^2 
0 0 0 0. T 5 >*iSi*;U5j^"^i^JU*SC0i:b^= 1 / 

9(7)7t<'; v-^ft. cti^mmmfmi (F4) iu/cc 

50 CO (F4 ) cbeJBiM^^BJ (F 1 ) ?r 1 3 3. 4/6 



4 



(19) 
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(F2) tUfCo 

[0143] mum^m ( f 3 > : 

^mm^^'Jr^ KA6 (NH2*ffi/COOH*iS= 1 
(mmiom : IuIB (F 4) ifiulB (F l ) t:6 2. 5 

lSfll.ffl^S® ( F 3 > <!: U/Cc 
[0144] IMfliMfiS;^^G 1-G2 
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^imm&mmtbX. PBT ('ru:7^;u^i 1 . 4- 
«3) ^ffiC\ TIBO«}fllffifi£^K5 (G1-G2) ^iiSUb 
[0145] 

[^k3] 




HO-(CHa)4 -0-C<=0)— <\ >-C(=0)-OH 



PBT<7>«-& 



7 5>^ttPBT0Dia^ : NHg .(CH^^a -NH-C(=^)— 4 y^C(=0)-0-(CH2)4 -OH 




[0 14 6] m^mf^m ( g i > : 

PBT (OH^a/COOH^S- 1/1 CtJl^tt) ) 

: >^^^>'Uf'U:7^U- h 1 4. 5 87 k 
g. 1. 4 -::^a?>$-^:^-->'^6. 7 6 7 k g . i^^:^>'^ 

A« i mmm t^m-r^ s^mcc f±iA^ , i s o 
^^^c2 7o-c. M^mi 0 OP 8ii:ir(^c^xm\.^ 

/Co x^b>^y n--jKDam^miSL//cf^. 2 7 0 "C 

fc^^o^-^mmmjs.m (gi ) iu/co 

[0 147] ^fliffifiS^^ (G2) : 
r5>^ttPBT (NH,*5S/OH*ffi= 1/1 ('^ 

)Ht) ) #i4 

(Pl^:^?*) : fulB (Gl ) <h (Gl ) CC^^n€>:^?;U 
•-^'--^mc^r 3 O^Faii«b«fll#I^S®l (G2) tL 

[0148] mmmf&^u 

^-V (2, 5-i^^^^U::7x-=-L/>x-'r;U) (f^dT'lf 
AG (tt) V e s t o r a n 1 9 0 0 ) 

mmm^mmLfc. MOPACPMscDitm^. 

[0149] 
[■fb4] 




[0150] mnmf&i^ i 

;i<'j7'afu>#?ir1f}B§ia;?S;^Si^Pi3U/Co /cCfc. M 

0PACPM3C?:)it#ti. TiB^StcS'^C^Ttf-^/Co 
[0151] 



CHj -CH(CH3 )-CH, -CH(C^i )-Chi -CHCCH3 )-CH, -CHi (CH3 ) 
a>M9 0 ) #tt-ClStm^«!l^paMU/Co /cC:fo. MO 

PACPMSCDltS^^. Tifi^^cS-r^c^rtfo/c. 
20 [0 1521CH3-O-CH.-O-CH.-O-CH. 
-CH.-O-CHa 

Si. >'^- ha>0 2 20 A9 (m^^^a) ) m>tertiJ 
fliffiiSa^ilSib/co i^ccfc. MOPACPM3C7:>itff 
ti. TiBS;icSo^^Ttf-:>/co 

[0153] 

C 1 -CsH^-S-CH.-S-CeH.-C 1 

30 (L--N) ^mmLfc. 

[0 154] miM^^L 1--L2 

mmmm^ (l i > : 

1 (^)itt) ) 1 0 ofisas 

U b - h ) 3 fia^PtSJfiifflfiS*^ ( L 2 ) : 
(1)d<UT^ K6 1 2 (NH,^4S/COOH^iffi= 1/ 

9 (^;H:b) ) 1 0 ommm 
40 vu-h) 3 nmM mn^mf&mu 1 --m 2 

(Ml) : 

(1)ii<';T^F6 (NH.*ffi/COOH^4S= 1/1 
(^Jlxtk) ) 1 0 OSSSP 

(iDttieSrSttS^J (N. N' -1. 3-:7x-r-U>>^vU 

5 K) 3SSSP 
m^mfSMH (M2) : 

(i)Ji<';r^F6 (NH,^ffi/COOH*ii= 1/4 
(^)ltt) ) 1 0 OSSSR 

cii)J]nKr£ttffJ (N. N' -1, s-^'xr.uvy-ru 

50 5 F) 3fi«SPMiM^]ll2lN2. 



4 



I 
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im^^ y r ^ *K A 6 ) ^mi^\ Ti^omm&m^ ( n i 
[0 15 5] mmmm^ (n i ) : 

(Dfliigj^^yr^ KA6 (NH,7KiS/COOH^^ = 

1/1 (^)llt) ) 1 0 OSfiSP 

mmm^ ( N 2 ) : 10 
fli3^]^'i<UT^ KA6 (NH,^^/COOH^S= 1 
/2 (^JUtk) ) 

1 0 OMgP 

Mas 

8«iM«JB5 (O 1) : 

(i)PBT (0H*ffi/COOH^^= 1/1 
l:b) ) 1 OOfiSSP 

Cii)ttl5i!Er£i4?Hi ( h »; ^ 5^a-;^:7•p>'^•> h U^^r^ 20 
ISMIM^ia ( O 2 ) : 

(i)r$>^ttPBT (NH,5Sffl/OH^3S= 1/1 

(^Mb) ) 1 0 osfi^P 

[*M:3Affi^^ (R) ] TfB^^^^^OSd^rie 
^U. *ftPSg=i'^Ajffl^i^ (R 1 -R 1 0 ) ^PSJLfco 
[0156] ri^Affl^^R 1 

( i ) :3 A 1 OOMSP (x^u>:7*P fU>^>x> . 30 
rfA (DSM (ft) iS. ^;l/^>5 0 9X 1 00, iPx 

A (Degus sa (tt) S5{^ VestenamerS 
0 12)1 OfiSaJ) 

(i i ) l:^-rr<>y^'7y^ (FEF) ] 1 

( i i i ) ^zyijji^^m immmmim i^^^^jv^^ 

< i V ) ijnKr£i4§«j 0 mmM 

-Y;UNM-6 8 ) ) 1 0 OaSSR 

( V i ) mitms^ 5 fissB 

( V i i ) xrr >gt ififigB 

rfAffifi5c;felR2 

( i ) rfA 1 0 OSSSP (x5='U>:?*ab*U>i>x> 

rfA (DSM iW) ^JV^:y5 0 9 X 1 0 0. 
>^M8. 2SS%) 9 0Sagp. 7j<'J^^f-::.U>r3 
A (Degus sa (tt) Si. VestenamerS 

0 12)1 oaaas) 

( i i ) -^^yd? (FEF) ] 1 50 
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( i i i ) [mmimim 
-^^-+1?--^ K) ] smssiJ 
( i v) mmm^wi ( h »J^^P-J^7•p^^•>h u^^? 

(v) pJ^SiJ (tH*«S («) Si. ^''rT:^:7*a-feX:^- 
>f;UNM- 6 8 ) ) 1 0 OfiMSB 

(v i ) mimiQ smasB 
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